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Preface 


It has become increasingly clear that education is required throughout the 
cycle of life. The educational foundation of the early years is but one major vari- 
able in the protracted development of the individual, since, if one is to survive in 
an enormously complex environment, one must continue to learn new things, 
new ways to adapt to changing conditions. Therefore, to study the nature of age 
related changes and differences among age groups found in the teaching-learning 
process would seem appropriate for a variety of reasons, one of which is prepara- 
tion for the later years. 

Experimental research provides compelling evidence that the elderly, contrary 
to popular belief, make continuing contributions to society in general, which 
leads, in turn, to the betterment of the elderly themselves. Thus, it would be- 
hoove teachers, students, and authorities in all fields to reexamine the ambigu- 
ities regarding learning and achievement potential in the elderly. 

The aim of this book is to provide the reader with an understanding of the 
empirical research reported in the gerontological literature and to illuminate the 
theories out of which experimentation emanates. To this end, I survey the exper- 
imental evidence related to learning, memory, and intelligence in the older learn- 
er, as well as applications thereof. This book is thus directed to professionals 
(teachers and researchers) in education and educational psychology, as well as to 
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graduate students in these and related areas. For those who would educate 
(teach) the older adult and for those who would train future educational geron- 
tologists, this book is equally pertinent. It would also readily lend itself as a re- 
source for persons working in a wide range of capacities with the elderly in their 
settings. 

I have defined the emerging field of educational gerontology, tracing its his- 
torical foundations in the social and behavioral sciences and describing the na- 
ture of its relationship to the subdisciplines within these sciences, on which it is 
dependent as a branch of gerontology concerned with learning in the later years, 
all of which attempts to satisfy the need for a concise book on educational 
gerontology. 

Throughout the book I suggest researchable problems found in the present 
circumstances of the aged, in the belief that research generated from this per- 
spective will yield truly creative findings. This book describes 
wherever possible the nature of the lea 
an emphasis on those aged 65 and over. 
with the broader issues, such as the effec 
general, I focus on specific problem areas 
(and the real significance of differences) in learning potential, in performance 
variables, and in memory functions. I discuss the limitations of age related re- 
age differences” 


vironment, learning, an 


d reinforcement are ap- 
a frame of reference, 


Preface ix 


memory, and cognition. Instead, I have been highly selective, restricting my 
treatment to those task and organismic variables that should be of particular in- 
terest to educational gerontology at this point in its evolution. The variables dis- 
cussed have immediate importance, and the study of them should form the basis 
out of which principle at some point is related to practice. 

I would like to express my appreciation to Allen Jack Edwards, who read and 
criticized the entire manuscript. I would also like to acknowledge the assistance 
of Judy Armstrong and of the Drury College Library staff, who suffered through 
my many demands and went beyond what is expected in order to provide me 
with varied resources that were indeed helpful. Special thanks is due to Rabindra 
Roy, my friend and colleague, whose encouragement and suggestions greatly 
helped me throughout the preparation of this work. Finally, I would like to ex- 
press my thanks to Barbara Baugh, who typed the earlier, cryptic drafts of this 
manuscript, and to Wanda Allie, who typed the final draft. 


Educational Gerontology 


Since the publication of Senescence, The Last Half of Life (Hall, 1922), a ple- 
thora of research findings have been published in gerontological literature on age 
related changes and the nature of the aging process itself (Riegel, 1973). Al- 
though others, Cicero and Galton (1883) for example, had in the past been inter- 
ested in age related variables and their effects on performance, it was G. Stanley 
Hall who first stimulated the modern, systematic study of aging as a subject mat- 
ter for a wide variety of investigations within scientific disciplines such as biol- 
ogy, medicine, anthropology, sociology, and psychology, all of which contribute 
to gerontology, the science of aging. 

The multidisciplinary approach to the study of aging is requisite to the devel- 
opment of a coherent, comprehensive model capable of generating research that 
Produces real answers to defined questions; however, it has raised profound am- 
biguities as to the nature of aging and the research priorities suggested to exam- 
ine that nature. And although this chapter will deal with two models of aging, 
the emphasis will be on the cognate aspect of gerontology as a field of study 
(academic discipline). 


2 1. Educational Gerontology 


EMERGENCE OF A NEW FIELD 


A modern analysis of human behavior as a function of a chronologically de- 
fined stage of life was initiated by G. S. Hall in the early 1900s. Until that time 
investigations had centered on phenomena of childhood and adolescence, with 
little attention being paid to the nature of old age. It is curious to note that 
nescence” was held to begin at about age 40. Hall (1922) 
feelings, cognitions, and physiological states were chara 
He further suggested that senescence be examined not 
stage in the continuing development of an individual bu 
dent) condition or period of life, 


“se- 
suggested that specific 
cteristic of senescence. 
necessarily as merely a 
t as a distinct (indepen- 
Although instructive, Hall’s use of introspective 
and anecdotal records as bases for publication 
of modern radical and moderate behaviorism 


behavior and Operationism. Terms like ‘“senes- 
cence” (with its pejorative connotation and biological implications) and “matu- 
rity” have been replaced by “aging” and “aged.” 


Presumably, studies reported in the lite 


Psychology of Aging 


More recently, James E. Birren 


i 1960, 1964 
gical gerontology ( ) 


defined th F 
as research onthe individual « Sseape of psycholo 


as a complex system, moving for- 
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ward in time to further differentiation [p. 22].” The subject matter includes ca- 
pacities, emotion, and social behavior “as they differentiate in the adult with age 
[p- 10]. For Birren (1964) and Shock (1967) the task of the psychologist (ger- 
ontologist) is to discover the mechanisms, the manipulable variables of aging so 
that, consistent with the overall aim of science, we can predict and control. 

Since World War II there has been an enormous increase in the number of ar- 
ticles appearing in the major journals that deal with aging; these include Geron- 
tologist, Geriatrics, Journal of Genetic Psychology, and Journal of Gerontology 
(Riegel, 1973). Historically, the literature of gerontology has been dominated by 
the neurophysiological aspects of aging; however, there is a trend toward investi- 
gation of verbal and cognitive functions in the elderly, aspects of behavior which 
also change over time. One reason for this additional emphasis is that it has be- 
come evident that virtually all conditions in our sociocultural milieu have been 
changing concurrent with, and perhaps independently of, the apparently chang- 
ing individual. Presumably, conditions and individuals are changing at qualita- 
tively and quantitatively different rates. However, some scientists, Kastenbaum 
(1971) for example, suggest that it is conceivable that, although the organism 
has aged biologically (and has therefore changed), it has not otherwise changed 
significantly from the beginning of adult years. Rather, what has changed are the 
general cultural and particular individual environmental conditions, which then 
provide inputs to produce the related outputs. 

Perhaps one selects (I suggest this fully aware of the extraordinary difficulties 
in defining the functional stimulus) a new environment when one reaches the ap- 
propriate chronological age partly because of cultural expectations related to 
that age and not necessarily or solely because of bioneurological deficits that 
have forced a change to more “accommodating” conditions. Consider the differ- 
ent consequences possible if environmental conditions, including continuing edu- 
cation, were held relatively constant throughout one’s adult lifetime. Also, from 
a neurological standpoint, if blood pressure could be stabilized or held at some 
level less than high, could then the “constant factor” of aging (i.e., the slowing 
down of all psychomotor reactions) be neutralized? 

Hypotheses suggested by these enormously complex questions obviously must 
be tested within several disciplines, which in fact characterizes the current re- 
search picture. The problem, however, is that the vast collection of facts at our 
disposal, although assembled using well-defined scientific paradigms, have not 
produced a coherent body of knowledge; nor have uniform aging processes been 
identified (Schaie, 1973). According to Riegel (1973), this condition is partly 
the result of scientists’ reluctance (because researchers with different priorities 
have been locked into formal models) to recognize the interaction effects of so- 
cial and political conditions on human development. Perhaps the time has come 
for scientists to shed their rigidities, despite the fact that different disciplines 
have different orientations, and direct their energies toward the production of a 
coherent blueprint for aging. 
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At any rate, as was previously mentioned, there is a strong current interest in 
cognitive and verbal learning processes and their interrelationships in the elderly, 
since learning relates to a constant educational environment. Experimental re- 
search provides compelling evidence that the aged have more than sufficient in- 
tellectual potential and do in fact profit from education (Baltes & Labouvic, 
1973; Granick & Friedman, 1973; Woodruff & Walsh, 1975). Moreover, to the 
extent that intellectual activity comparable to earlier periods is maintained, 
there is no significant loss (and in many cases there are gains) in mental acuity 
and performance parameters. The converse is true also, in that disuse or less than 
normal use leads to performance decrements. 

One suggestion implicit in these findin 
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formalized, whereas that of the second half is currently being “created,” that is, 
a curriculum for adults is now being formulated. (One of the instruments assis- 
ting in this monumental task is a new refereed international quarterly journal, 
Educational Gerontology, edited by D. Barry Lumsden and published by Hemi- 
sphere Publishing Corporation.) 


CHRONOLOGICAL AGE AS A VARIABLE 


It would far transcend the scope of this chapter to discuss the developmental 
psychology of aging in great detail, since we are primarily interested in learning 
and performance as a function of age itself, fully cognizant that variables of a de- 
velopmental nature are potentially functional antecedents of behavior. 

Lepley (1934) observed changes in the shape of serial position curves as a 
function of age, which indicates that serial learning order varies with the learn- 
er’s age. Although children served as subjects in these early experiments, Lepley 
suggested that the gross factor of age must be considered in future studies of se- 
rial learning order (see Chapter 3). 


Sampling 


Indeed, utilizing sophisticated research designs, investigators have conducted 
extensive studies on the nature of age effects along the entire age range continu- 
um; however, it becomes quite another matter when comparative analyses of 
group performance are made. The problem is illustrated pointedly by the sam- 
pling difficulties encountered at the beyond 60-65 age levels. One difficulty is 
that the principle of randomization is violated simply because a group of persons 
aged 65 or over is not representative (since it has not been drawn randomly). 
Consider this, too: Researchers do not have physical locations or agencies for the 
aged from which a random sample can be drawn, since if they go to organiza- 
tions of senior citizens or to residential communities for the elderly they will 
find the socially independent, intellectually active, and energetic (i.e., those not 
representative of the population as a whole). On the other hand, homes for the 
aged are composed, to a significant extent, of the less active and somewhat un- 
healthy (who, unfortunately, have been subjects in studies out of which many of 
our notions of the aged have been derived). Needless to state, a biased sample in- 
creases error greatly, thus compounding the uncertainty of conclusions that 
occur even under random sample conditions. 

Just like other researchers in human behavior, gerontological investigators 
face the problems encountered as a result of the utilization of volunteer subjects, 
whose effects on data from studies dealing with aging have received little atten- 
tion. The literature indicates a relationship between age and volunteering that 
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goes beyond gross age differences. Although the situation of the volunteer sub- 
ject of any age raises important interpretive questions related to the assumptions 
of sampling, there are also effects from monetary incentives ( 


on the adult volunteer, which will be discussed in detail as 
the text. 


secondary reward) 
we proceed through 


involved in this study ranged i 
age-level groups separated into males and females, 


nce of monetary reward does not 
change significantly the nature of the “sample either with regard to age, sex, or 


certain Personality and cognitive variables [p. 468].” They further suggest that 
their findings should not be interpreted as an excuse for not paying participants 


but rather as evidence that incentive conditions should be used discriminately or 
as appropriate to a particular design (a suggestion that closely parallels that sub- 
mitted in Chapter 2) 


In addition, Baltes, Schaie, and Nardi 


(1971) suggest that one’s longevity is 
related to one’s intellec itive ability to the extent that the bright- 


ates another source of bias, as exempli- 
h subjects ( 


the willing survivors) were 
rval to determine age related ch 


anges. Thus in this instance 
itive processes are somewhat lower than 
according to 
their historical and follow 
o the study of aging. 

und in cross-sectional studies and other 
mances of various age groups are compared 
ifficulty is that it is enormously complicated 
l to correct the effects of 
» economic, experiential 

among the groups. Thus, m an unhealthy group 
(changes, for example) 


n of the aging process it- 
ally defining “healthy.” 


» whereas results 
are more likely to be a functio 
e added problem of operation 
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The final problematic aspect of age as a variable is the extent to which it is 
used as an independent variable because results emanating from that kind of us- 
age can be interpreted as mainly descriptive. Although some investigators have 
questioned age as a relevant concept in the definition of development, they offer 
alternative approaches in the study of behavioral changes related to chronologi- 
cal age that presumably yield data out of which explanatory mechanisms are de- 
rived (Baer, 1970; Baltes & Goulet, 1971; Birren, 1970; Kastenbaum, 1968). 
Age would not necessarily be replaced; it simply would take a secondary role in 
research designs, possibly as a dependent variable. 

Historically, in the literature of child and developmental psychology, age (i.e., 
time) served as the basis of the classification system for researchers. The impor- 
tance of this approach is that age can serve as a focal point in relation to which 
certain behaviors are described as occurring in some sort of order for the first 
year, second year, etc., on through senium. Baer (1970) discusses this “age psy- 
chology” in which the ordering of varying behavior patterns is the target of the 
psychologist (i.e., “the period in any organism when age change orders behavior 
change [p. 239]”). Age becomes the organizing feature in the research design. 
Baer, however, does not utilize age as an independent variable. Instead, he uses 
environmental variation, which yields a certain control over behavior. Thus age 
in itself becomes irrelevant. According to Baer, in the study of the antecedents 
of change, mechanisms of learning such as reinforcement and discrimination are 
defined more precisely than the age variable. Baer considers development to be 
a sequence of learning experiences. 

Baltes and Goulet (1971) have summarized the major problems met in utiliz- 
ing chronological age in experimental studies of developmental change and age 
differences. According to these authors, chronological age is an organismic vari- 
able “which cannot be varied, replicated and arbitrarily assigned as one would 
expect from a good experimental variable [p. 151].” Second, the meaning of 
chronological age is nonpsychological and derives its “psychological” meaning 
from its assigned relationship to psychological attributes. Third, age is related to 
a “timed” sequence of experiential phenomena, and functions at points or inter- 
vals along the age continuum are merely descriptive, not explanatory. Thus some 
investigators do not construe time as a cause. Rather, experimentally oriented re- 
searchers view behavior as a function of Genetic Blueprint X Environmental 
Conditions over time. A specific variant from this frame of reference is the Age 
X Treatment interaction paradigm. 

At this point we are not particularly interested in the theoretical implications 
of the age simulation and age manipulation strategies mentioned in Baltes and 
Goulet (1971) as alternative approaches to the study of the developmental pro- 
cesses through which explanations of age differences are realized. Suffice it to 
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say that an age simulation strategy identifies the factors related to performance 
changes within age groups. For a detailed discussion, see their paper. For an ex- 
ample and further commentary, see the discussion of Kastenbaum, page 11 and 
Birren, page 14 of this chapter. 

The educational gerontologist should direct attention to applications of the 
age manipulation strategy in educational intervention programs. Fou example, 
the operant model utilizes this kind of manipulation for modification of behav- 
ior in learning settings and under other conditions as well (Baer, 1970): expla- 
nation is of secondary importance when little 


attempt is made to fit results into 
a theory of change. 


In any case, it is therefore mandatory that educational gerontologists are 
aware of the limitations to age related research and of the distinction between 
“age differences” and “age changes” so that their own research designs and anal- 
yses will produce results translatable into effective learning e 
older learners who bring with them complex conditioning hist 
nificantly different from earlier learning conditions. 


nvironments for 
ories, perhaps sig- 
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All the behavior discussed in this book is inextricably rel 
system, which is a critical factor in aging, 
regulatory functions that the organism 
environment. Thus it would behoove 
basic understandin 


ated to the nervous 


> are not present 
I am simply prese 
er, represent a rela 


ed at this time that they lack significance. 


nting two approaches to the study of aging 
tively integrated point of view. 


On the contrary, 
that, taken togeth 
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change is a slowing of behavior. The precise biological events underlying this are 
still obscure, . . . but may result from an accumulation of waste products or an 
inefficient repair system [Jarvik & Cohen, 1973, p. 256].” In short, they con- 
clude that biological and behavioral factors undoubtedly interact; however, in- 
vestigators have yet to articulate the profound ambiguities arising from this enor- 
mously complex relationship. 

Although antedating the Jarvik and Cohen study, Curtis (1966) presents a hy- 
pothesis which still appears to be tenable. (Bear in mind that although the inves- 
tigators emphasized different aspects of the aging process there is some common 
ground and overlap between the two works; that is, Curtis considers only the 
disease-oriented aspects of aging, whereas Jarvik and Cohen are concerned with 
degenerative diseases only insofar as they accelerate aging and are otherwise re- 
lated to cognitive function. Both are concerned with dynamic processes.) Descrip- 
tive studies demonstrate that a wide variety of diseases are concomitant with ad- 
vancing age to such an extent (not uniformly, however) that it is very difficult 
for investigators to separate them from the effects of advanced age itself. In light 
of this fact, many researchers suggest that disease accounts for a significant pro- 
portion of the changes which take place during the aging process. Among these 
investigators is Curtis (1966), who defined aging as “an increasing probability of 
contracting one of the degenerative diseases [p. 143].” 

Developing this notion further, he submits a composite theory of aging as a 
tenable hypothesis capable of generating research characterized by substantive 
findings. This theory encompasses several others that have been advanced by 
various researchers but rejected by Curtis as inadequate and insufficient as inde- 
pendent theories. They are as follows: 


Wear and Tear—No doubt the whole organism wears down simply through 
exposure to an environment over time, thereby causing aging. Curtis submits 
that it is invalid as a general concept and valid only asa specialized concept, based 
on researchers’ failure to cause aging in mice by “severe and prolonged nonspeci- 
fic stresses [p. 143].”” 

Rate of Living Theory—The idea that aging is a function of stress and activity 
levels has considerable support; however, that it is the cause of aging is some- 
what questionable in light of compelling evidence that exercise prolongs life in 
the human. 

Waste Product Theory—Lipofuscins certainly accumulate in cellular locations 
over time; however, there is doubt whether the buildup does more than just in- 
terfere somewhat with cellular function. 

Collagen Theory—A significant portion of the body’s protein is collagen, the 
chemical composition of which changes with time, probably thereby causing 
some of the symptoms of aging, such as skin wrinkles. However, Curtis submits 
that this concept has limited application. 
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Autoimmune Theory—According to Curtis, this should be classed as a degen- 
erative disease and not a theory of aging. ; 

Somatic Mutation Theory—If the chromosomes are damaged (through adi- 
ation, for example), they may “fail to synthesize an important protein [p. 144]. 
The damage (mutation) may “accumulate until a lar 


ge percentage of the somatic 
cells of the body are functioning poorly [p. 144],” 


which likely leads to signs of 
aging. Curtis feels that this theory states a significant factor in aging but that the 


effects of mutation have been somewhat simplified by postulating, for example, 


a 40-year latency period from the production of a mutation and “its final ex- 
pression as a tumor [p. 144].” 


Thus Curtis submits his “composite theory,” 
all the aspects of the foregoing six hypotheses. 
this book to go into a detailed explanation of such enormously complicated neu- 
robiological theories.) At any rate, Curtis views aging as a multistep process in 
which each step represents a different form of cancer culminating in the final 
step—death. Stated differently, aging is a function of many different cellular 
contingencies and is not accounted for by a single biological mechanism. “The 
most striking single fact about aging is that the probability of occurrence of a de- 


generative disease is very low in young adulthood but rises steeply during middle 
life to become a virtual certainty in old age Curtis, 1966, p. 148].” 
y g p 


* which takes into consideration 
(Again, it is beyond the scope of 
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The neurobiological literature i 
tion of aging processes; however, 
neurons (and necessarily in the n 
since these cells, which do not di memory, and the 
other intellectual Processes that are at the core of this book. According to Bon- 
dareff (1977), the neuroglia increase with age. Since neurons are replaced by 
neuroglia cells when they die, the death of neurons would then be concomitant 
with aging (although the evidence appears to be somewhat equivocal). Bondareff 
(1959, 1977) also reports a consistent, age related decrease in brain weight and 
volume, and although the causes of these changes have not been clearly identi- 
i nction of degenerative disease or perhaps 
, a decrement in cerebral blood flow, along 
with a concomitant decrease i 


has been con- 


ndicates that all cells eventually die as a func- 
our concern is mainly with age changes in the 


euroglial cells) of the central nervous system, 
vide, are involved in learning, 


tvous system. Brody (1955), for ex- 
ample, reports a greater loss j i 


tral gyrus, with varying losses j 
tex sustaining more loss t 
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reports a decline in quantity of neurons within cortical networks after about age 
50; however, it should be emphasized that there are procedural limitations in 
the morphological techniques used to estimate neuronal populations (Bondareff, 
1977). 

The implications of these changes for synaptic transmission are highly specu- 
lative at this time; however, investigators do report decreases in acetylcholi- 
nesterase activity as well as decrements in serotonin, dopamine, and norepine- 
phrine content in specific regions of rat and human brains, all of which can be 
interpreted as evidence for age related changes in neuronal functions. 

Perhaps the foregoing changes are a function of a genetic blueprint or the in- 
evitable effect of maturational processes. On the other hand, the changes could 
be largely a function of environmental factors subject to manipulation. In later 
sections I shall discuss some of the issues surrounding the notion that the neuro- 
logical base for some intellectual functions shows a substantial decrement in the 
advanced years, thereby accounting for the variation in learning performance re- 
lated to certain abilities. 


Behavioral Model 


As the table of contents indicates, this is a book about the effects of aging on 
behavioral constructs such as learning, memory, and intelligence. Behavioral ger- 
ontology is concerned with the description and explanation of behavior changes 
in these and other functions as the organism advances in age. Specifically, I will 
discuss the learning theory model, which posits that behavior changes concomi- 
tant with aging are a function of learning. In other words, behavior changes ob- 
served in the elderly are subject to the same principles and mechanisms of learn- 
ing as any other behavior change at any given period. 

Although operating from the developmental field perspective, Kastenbaum 
(1968) provides us with an instructive example of how one learns to “behave 
old.” Assuming that behavioral slowness is a function of “the total transaction 
between an organism functioning at a particular developmental level and its 
Particular momentary environment [Kastenbaum, 1968, p. 282],” consider this: 
A young adult is placed into a contrived environment in which events occur at a 
rate faster than usual for this individual, so that behavioral output is slower than 
the enviromental pace. This condition parallels that which is typical for the old 
Person in relation to the environment. What we have is “a situation in which a 
chronologically young person is functionally aged with this one basic character- 
istic of oldness [p. 282],” that is, behavioral slowness. In addition, the young 
Person modifies other aspects of his behavior by behaving less, which is also 
characteristic of the aged. Through behavior modification techniques this young 
Person behaving old will learn strategies with which to adapt behavior to the “al- 
tered tempo balance between himself and his environment that may occur as he 
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does reach the later years of life [p. 283].” The predicted outcome is that his be- 
havior “is less likely to be ‘too slow’ [p- 283].” That is, the young person would 
learn the appropriate responses (behavior) that lead to adaptation to such en- 
vironmental conditions. Kastenbaum then s 
his assumption and makes his point that we should avoid “attributing the appar- 
ent aging of’ behavior to intrinsic developmental changes, when, in fact, there 
are other personal and environmental factors involved whi 
lated if correctly identified [p. 283].” 

Learning theory (operant version) 
a function of external environment 
need do to control (and predict) 
decline, is to manipulate environm 
enormous complexity of the envir 


uggests a strategy for implementing 


ch could be manipu- 


assumes that virtually all of our behavior is 
al contingencies (Skinner, 1938). All one 
human behavior, regardless of physiological 
ental stimuli (antecedents). And, despite the 
onmental stimuli and the potential range of 
related to them, behavior can be seen as a func- 


one’s behavior is “adaptive.” 
By way of summar 


Y, the operant model inc 
its functional analysis 


©rporates two major principles in 
of the human organism 


-environment interaction: 


1. Virtually all behaviors at all age levels are learned and can therefore be 
“unlearned” through variable m 
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Relocation Effect 


Further illustration of the impact of environment on behavior is derived from 
compelling statistical evidence that the institutionalized elderly die at rates con- 
siderably higher than what would prevail had they not been relocated (Blenkner, 
1967). Researchers studying the nature of this “relocation effect’” on survival 
suggest that, once relocated, there are infinite psychological and physical vari- 
ables interacting in the aged’s survival, but it is the fact of relocation that is in- 
variably related to mortality rate. Another hypothesis put forward to account 
for these excessively high death rates, especially during the first 3 months after 
relocation, are that the medically infirm, either because of psychological or phy- 
sical causes, are the persons admitted to institutions and therefore would pre- 
dictably die earlier than the noninfirm elderly who remain in their individual cir- 
cumstances. 

However, other researchers point out that when these variables are controlled 
for, the death rates are still higher than they would be had the infirm remained 
in their home environments. Other hypotheses pivot on the nature of care ad- 
ministered by institutions, suggesting that it is not of the quality the elderly 
would experience in home environments. 

The evidence for a relocation effect is strong; however, it is not definitive and, 
therefore, conclusions stemming from it should be taken with reservation. In 
light of this, Blenkner (1967) offers the testable hypothesis that personal care 
and home management help, if initiated, will decrease institutionalization death 
rates and increase elderly survival rates. 

Schultz and Brenner (1977) suggest that further research on the relocation 
problem, which is plagued by conflicting evidence, should focus on the individu- 
al’s response to the stress of relocation, which is defined as home to home, insti- 
tution to institution, and home to institution. These observers hypothesized that 
one’s response is a function of: (a) the extent to which the relocatee maintains 
real or perceived power to predict and control personal environmental conditions 
before, during and after relocation and (b) perceived differences between pre- 
and postenvironments in terms of the relocatee’s perceived control over the total 
milieu. Expressed differently, one’s response to the stress of relocation would 
be measured by an increase, decrease, or no change in one’s predicted mortality, 
Presumably as a function of one’s perceived potential to control and predict the 
Course of one’s life. 

These investigators suggest that as the extent of choice (whether it is real or 
Not is a moot question) increases, the negative effects of stress decrease as in cor- 
Tespondence to the increased predictability of the new environment: conversely, 
the negative effects of stress increase as environmental controllability decreases. 

There seems to be little doubt that some form of stress impinges upon all 
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ion i cts 
humans in varying degrees. The question is: As one grows older, do the effe 
become more pronounced due to reduced 


tive conditions? Briggs (1968) suggests that the study of stress should receive 
high priority in gerontological research. 
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concomitant with aging. (The results, however, might be more descriptive than 
explanatory because of the nature of psychological and biological factors, which 
are at times highly inferential.) 

It would seem that the discipline of educational gerontology should work to- 
ward establishing a relationship with the field of general psychology, and the 
developmental psychology of aging in particular, similar to the one which exists 
between the latter and educational psychology (out of which educational geron- 
tologists emerge). Methodologies should be similar in their empirical approach; 
however, content should be dissimilar, with minimal redundancy. In addition, 
there would seem to be more of an “applied” emphasis in educational geron- 
tology. 


Systematic Body of Knowledge 


We have considered what it is that researchers in aging are investigating and 
the ends to which they are striving; however, there is some question as to the ex- 
istence of a coherent body of knowledge out of which they can produce some- 
thing substantive. To begin our discussion, a distinction should be made between 
programs of graduate and undergraduate studies in the psychology of aging or 
adult development that are designed to train “gerontologists” (some of whom 
will develop an interest in educational gerontology) and continuing education or 
community college programs designed to educate potential ‘tbachelor level” ser- 
vice personnel, the public, and the aged themselves. They are, obviously, inter- 
related, since both use the former’s systematic collection and reporting of facts 
potentially translatable into testable hypotheses; however, because the aged and 
those actively engaged in servicing their needs are more concerned with selecting 
from the existing body of knowledge whatever is necessary for adaptation (sur- 
vival) in specific environments, those involved in the graduate and undergraduate 
degree programs must take into consideration the broad range of problems faced 


y an aging population. 


Models of Education 


Further distinctions must be made between life-span education, lifelong learn- 
ing, and andragogy, each of which fits into the scheme of educational gerontolo- 
gy, which, of course, is dependent upon other disciplines for comprehensive in- 
put. Life-span education emphasizes a planned series of activities, a program 
Occurring within a more or less formal context and related to a developed curric- 
ulum (Monk, 1977; Peterson, 1975); this implies interaction between and among 
teacher(s) and learner(s). Lifelong learning, similar to life-span education in the 
Sense that they both assume continuing potential and some sort of organized 
Programming, refers to the changes brought about throughout one’s lifetime 
through a learning context, either formal or informal (Peterson, 1975). As we 
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The Profession 


That we have available in our discipline a workable (virtually systematic) 
body of knowledge is evident from the number of gerontological psychology 


graduate programs, both established and emerging, at highly respected universities. 
These institution 


» either as research scientists, professors, 
ren . . S 
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and educational programs for students. All members of the field will share in a 
common identity, sorely lacking at present (according to Cox, 1976). Once this 
identity has been established, the field will take on the status of other respected 
academic disciplines. 

In any event, that high-level interest in aging has been sustained is exemplified 
through the amount of funds made available for research. For example, the Na- 
tional Institute on Aging, which took a major initiative in this area, saw a budget 
increase to $30 million for fiscal year 1977 from $16 million in fiscal year 
1975 (Butler & Spieth, 1977). 


Current Conditions of the Aged 


The emphasis throughout this book is on the present circumstances of the 
aged, in the belief that research generated from this perspective will yield truly 
Creative findings. Although we are concerned mainly with the learning conditions 
of the aged, we are fully aware of the bewildering number of other factors, such 
as political, economic, and quasi-social, that partially account for the variance in 
adult behavior from which we infer learning and therefore change. 

As indicated earlier, there is little question of the aged’s ability to continue to 
learn and to profit from experience; however, a question does arise regarding 
their attitude toward actually attending classes in a life-span education program. 
March, Hooper, and Baum (1977) conducted a study to determine the interest 
level of a group of persons aged 62 and over toward lifelong learning. The authors 
point out that although there are some highly successful educational programs 
for the elderly, they may be “attractive to only a relatively small number of old- 
er adults [p. 165]. The investigators used a survey questionnaire, the results of 
which indicated that 68% were not interested in attending (free) university clas- 
ses and that only 32% were interested (as demonstrated by answering “yes” or 
“maybe” on the form). In fact, only one subject enrolled in the university the 
following semester. Granick and Friedman (1973) point out that one’s present 
interest in continuing education is positively correlated with one’s prior level of 
education, 

_ Respondents in this survey suggested that “living is learning,” that education 
is “the purpose of living,” and that, in an informal way, they “learn something 
new every day.” The authors point out that despite an entirely favorable environ- 
ment, including more than adequate transportation facilities, their subjects sim- 
Ply did not participate in the available educational programs. It would appear, 
then, that perhaps we should determine more precisely the needs of the elderly 

efore we design educational programs to meet these needs, the nature of which 
are profoundly ambiguous. This particular approach does not preclude academe’s 
Intervention in changing the present less than positive attitude of the elderly to- 
ward themselves and the attitude of the public toward the aged. I am inclined to 
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believe that, through environmental manipulation, a “need” to attend class 2 
something else with a structure can be engineered (i.e., the intrinsic and eam 
worth [reinforcement value] of learning could be demonstrated). Although aani 
will object to the exercising of this type of control over persons, they may ec 
examine their conditioned ideals regarding the nature of freedom in our demo 
cratic society (characterized as it is by technological determinism) if pata 
prehend the enormous benefits accruing to society through such continue 

learning. 

At oe rate, the need or interest to attend structured programs could be es- 
tablished, to a point, by demonstrating on a large scale to the elderly (and a 
that one’s quality of life can be significantly increased through development an 
refinement of intellectual and manual skills. As Jacobsen (1977) suggests, pari 
cipation in educational Opportunities has several goals, “but the primary motiva- 
tors are enjoyment, self-discovery, and community service [p. 51].” 


The Elderly 


In 1975 the U.S. Bureau of Census reported that persons aged 65 or over 


numbered 22.4 million (U.S. Bureau of Census, 1976). The median age of the 
total population is presently rising and, considering the current low fertility rates 
in conjunction with increased longevity, one can suppose that the aged popula- 
tion will show steady increases in number and proportion. In 1975, the number 


of older females exceeded that of the aged male population as follows: The num- 
ber of males per 100 females was 79.4 
70-74, 64.7 for those aged 75 


aged 85 and over (U.S. Census, 1976) 


in the efficiency of 
rvous system functions which initiates a condition of 
relative reliance on others for assistance or special considerations, which in turn 
affects one’s mobility; and (c) social, in light of the loss of friends and of the 


Field of Research 19 


roles through which status and other forms of reinforcement were once derived, 
so that one’s general welfare becomes contingent upon the prevailing “social 
conscience,” 

In order to adapt these contingencies of aging, older persons will modify their 
behavior through self-imposed restrictions on personal and social activities, seek 
help from close friends and relatives in resolving common domestic problems, 
and participate in a variety of programs funded by government agencies for the 
aged and designed to compensate for their limited resources. 

A major concern of the elderly is the fear of death and dying, phenomena 
that pervade their existence (Kastenbaum, 1969). However, this fear can be con- 
strued as a learned reaction, susceptible to modification through the application 
of learning (education) principles. 

An increase in leisure time, brought about through the technological advances 
that have reduced both working hours and working years and through longer 
lifetimes, marks another dimension of the elderly’s present situation. Insofar as 
one has the economic and psychological resources, leisure time can result in 
periods of happiness in which long-standing needs for self-realization are satis- 
fied. Unfortunately, the majority of the current aged population are maintaining 
minimum subsistence levels (i.e., have marginally adequate incomes), and one in 
five lives in a condition of poverty. The older population remain in the inner 
cities or in small towns rather than move to suburban areas along with the more 
mobile, younger persons, all of whom are exposed to the effects of an industrial- 
ized society, albeit at differential rates. The elderly spend more time watching 
television and engaging in non-strenuous, solitary activities than the younger 
generation does. Leisure time is also characterized by long periods of relative 
idleness and reflection. 

Approximately half of the current elderly population have not had a formal 
high school education; however, a significant number of those who will retire 
within the next 10-15 years will have had at least high school training, and it 
will be of better quality than that of the present older generation. Also, each 
generation from that point on will presumably be somewhat better educated and 


etter trained than the preceding one. 


Summary and Final Comment 

Tt has become increasingly clear that there is no fixed description of an elder- 
Y Population, since evidence demonstrates that each generation of older persons 
Varies distinctly from preceding generations, not only in terms of numbers, but 
also in terms of type (Kastenbaum, 1971). For example, many of the present 
8eneration are foreign born or children of first generation immigrants, not fully 
acculturated, lacking in formal education, and whose main thrusts in life have 
een directed toward work, family, and religion. However, the emerging genera- 
tion of the elderly, who comprise approximately 15% of the total population, 
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are characterized by some of the more salient effects of affluence, such as vid 
tive financial security, substantial educational background which includes prep 
ration for the retirement years, political clout, and, most importantly, a ee 
awareness that they are indeed contributing members of society who have wor 


ich i i i ection 
for many reasons, one of which is that they have survived a rigorous sel 
process.” 


: : . ions in 
The conditions under which they function are characterized by revolutior i l 
i i ity: id socia 
technology, such as the medical advances that increase longevity; rapid s 


changes, such as the women’s liberation movement; cha’ 


nges in professional-voca- 
tional patterns, 


such as the switching of careers in mid-life or later, and sa 
working hours; changing value systems regarding the role of the nuclear aie 
and of formalized religion; and, finally, the changing role of higher education 


$ ae : iversit 
their lives, such as the increased opportunities to study, along with the diversity 
of such course offerings. 
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Learning 


Undoubtedly, the common denominator observed among people is that virtu- 
ally all of their behavior is learned or is otherwise influenced by experience. The 
interaction between experience and genetic background produces idiosyncratic 
behavior patterns for an individual and, indeed, for an entire culture. Given the 
Pervasive effects of learning, it seems highly improbable that one can understand 
human behavior without having first grasped the fundamental principles of learn- 
ing. 

There has been an enormous amount of research on the psychology of human 
learning since the time of Ebbinghaus in 1885, and investigators in general seem 
to be approaching a unified position on the conditions of learning but not on the 
Process itself, since, for one reason, the latter phenomenon is of a highly inferen- 
tial nature. The trend toward a unified position is coming about through a grad- 
ual amalgamation of research findings from the traditional stimulus-response, 
associationistic paradigms with those of the more recent information processing, 
cognitive models. In addition, compelling evidence from research on the neuro- 
biological aspects of learning and memory has given researchers a broader base 
from which to draw explanatory mechanisms. 
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Although the field of learning and memory is still somewhat lacking in coher- 
ency (i.e., the general theories are subject to question), our concern is not with 
formulation of theory but rather with prediction based on empirical research, in 
the belief that learning environments which increase the probability that maxi- 
mum potential will be realized can be created for the elderly. 

The present chapter will discuss the more recent experimental studies in adult 
learning that include but go beyond description to provide explanations of learn- 
ing phenomena in the aged. Specifically, our major concern is with age related 
changes and the capacity to learn, since if one is to survive in an enormously 
complex environment, one must continue to learn new things, new ways to 
adapt to changing conditions. 


DEFINITION OF LEARNING 


The term “learning” refers to changes in cognition that may affect behavior 
and through it one’s adaptation to an environment characterized by more or less 
diverse contingencies of survival. Obviously, one enters the world as a biological 
system defined by specific fixed functions. (The extent to which one is or be- 
comes more than that is of basic interest to philosophy but of interest to psy- 
chology only insofar as processes and phenomena related to one’s state are em- 
Pirically verifiable.) For example, one is born with a central nervous system 
(CNS) containing a full complement of 10-12 billion neurons. Over a lifetime, 
these cells may or may not be utilized to their full potential, depending to a con- 
siderable degree on the nature of the neurobiological and environmental condi- 
tions in and out of which the individual Operates. Thus, at any given time one 
can be viewed as a complex of behaviors shaped by an environment. Native ana- 
tomical equipment makes possible the entire process of human communication 
that occurs in uniquely defined contingencies of adaptation; that is, people learn 


to use a wide range of skills according to their circumstances. As Kimble (1961) 
States: 


Changes of behavior of the sort we call learning range from the simplest modi- 
fications of the simplest organisms, to the most impressive contributions of 
human intelligence. Learning is basic to the development of athletic prowess, 
of tastes in food and dress, and of the appreciation of art and music. It con- 
tributes... pathological maladjustment. It produces . . . the bigot and the pa- 


triot . . . In short, it influences our lives at every turn, accounting in part for 
the best and the worst in each of us [p. 10]. 


It is clear that Kimble considers learning to be a change in an organism’s be- 
havioral repertoire that can be o 


perationally defined lati t 
change in behavior brought abo 4 a. oh ee 


ut by experience or practice. This definition is 
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generally acceptable to psychologists studying learning; however, there are some 
difficulties present in it. For example, what distinguishes learning from other 
factors that influence bahavior, such as fatigue, motivation, aging, or matura- 
tion? 

“Relatively permanent” is used (and is admittedly inadequate) because, at 
this juncture, we are uncertain of the extent to which the effects of experience 
are lasting. In other words, the question of the permanency of experience is un- 
resolved, as suggested in James’s (1890, p. 127) question relating to whether or 
not the organism stores all experiences. It is evident, of course, that humans as 
well as species lower on the phylogenetic scale forget what has been acquired, 
despite the fact that the CNS changes as a function of learning (changes in such a 
way as to influence further learning). One could assume, however, that stored 
knowledge (what has been learned) is merely temporarily lost to retrieval be- 
cause of interference effects or other intervening variables and that, under appro- 
priate stimulus conditions, that “lost” information can be elicited, as is observed 
in performance. 

On the other hand, to speak of “stored experience” could be redundant, 
thereby creating unnecessary ambiguities, since it would appear sufficient to 
speak of learning simply as a phenomenon involving CNS changes influencing 
observed behavior; that is, nervous system structures are presumed to have been 
changed substantially because of what has been learned and, to the extent that 
the organism’s behavior warrants it, one can assume that learning (and therefore 
permanent change) has occurred within the organism. 

The phrase “relatively permanent” is also used to recognize the fact that the 
central nervous system deteriorates as the organism advances in years. Loss of 
brain weight and a reduction in the number of cells is concomitant with this 
Process of deterioration. Since once neurons die or are otherwise destroyed they 
presumably do not regenerate, there is the possibility that both potential and 
some stored knowledge is lost. (These latter points will be discussed at length in 
Chapter 3.) 

Our definition includes the word practice, which distinguishes learning from 
those relatively permanent changes in behavior due to maturation (changes as a 
function of biological growth processes), injury, or disease. The definition of con- 
ditions of practice is also somewhat unclear but is generally taken to mean that 
the organism is operating on an environment. 

According to Kling (1972), the term “conditions of practice” implies con- 
trolled exposure to specific experiences. He adds that: “Not all behavior that 
takes place under controlled conditions qualifies as practice; a defining charac- 
teristic is presentation of knowledge of results, feedback of information, or pre- 
Sentation of reinforcing or punishing stimuli [p. 553].” 

He extends the definition of practice to incorporate classical conditioning, 
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which includes the presentation, in temporal orders, of conditioned and uncon- 
ditioned stimuli. Practice would seem to be a necessary condition for learning to 
occur, but not a sufficient one since, among other things, it produces fatigue 
(inhibition and subsequent decrease in behavior). Some psychologists therefore 
suggest that learning is a function of reinforced practice. 


Learning versus Performance 


The final distinction in our definition is between learning and performance. 
Learning (a process) is always inferred from performance (an act), but to use the 


terms interchangeably would create deep ambiguities (Hilgard & Bower, 1975). 
The performance condition is temporary, since, among other reasons, its ac- 
tivity is restricted to a particular acquisition or retention task. As indicated earli- 
er, one does not observe learning directly but instead makes an inference that 
learning has occurred within the organism when the organism is observed as hav- 
ing been changed. That change has occurred is indicated by the actual behavior 
performed; that is, a behavioral potential has been realized by the organism. 

In sum, learning represents an underlying process which is but one of the 
many determinants of performance. Expressed differently, performance is learn- 
ing expressed in overt behavior that is also a function of state variables such as 
set, motivation, fatigue, or illness. Performan 
of learning; however, 
learning is absent or has 
to other state variables. 


ce is the objective measure or index 
failure in performance does not necessarily mean that 
been forgotten, since performance is inextricably related 


rats deprived of 
aze daily for 17 consecu- 
hing the goal box, since it 
rd. A third group received 
that is, from the eleventh 


performed the no reward 
ntil its reward was intro- 


ae ; that is, the rats learned about the alley 
maze despite no reward, though the learning was not reflected in their perfor- 


ae during the first ten trials. Therefore, these studies strongly suggest that re- 
intorcement (reward) is not a necessary condition for learning per se 
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CONDITIONING 


“Learning” is a term that is defined through a variety of procedures ranging 
from the analysis of the simple conditioned reflex (considered by some as the 
prototype for complex learning) to complex verbal learning. Studies generated 
under the rubric of conditioning provide descriptive and explanatory evidence 
along with prescriptive mechanisms for such problem areas in aging as the 
marked decrease in speed of response, the interference phenomenon as an in- 
creasing function of age, and the difficulty in forming new associations through 
either classical conditioning or other procedures. It is to experimental studies 
investigating the dynamic processes and environmental conditions related to 
these phenomena that we now turn. 


Classical Conditioning 


Braun and Geiselhart (1959) conducted a study in which they conditioned 
and extinguished the eyeblink reflex in three groups of male subjects divided 
into age groups of 8-10, 18-25, and 62-84 years. The conditioned stimulus (CS) 
was an increase in illumination on a small disk in front of the subject. The un- 
conditioned stimulus (UCS) was a puff of air to the eye. The experimenters com- 
pared performance of each subject over 80 conditioning trials and 20 extinction 
trials. These comparison data indicate that the older group differed significantly 
from both the young adults and the children in terms of the total number of 
conditioned responses (CRs) over 80 trials; that is, the percentage of CRs was 
higher for both children and young adults. Resistance to extinction correlated 
positively with conditioning rates. The significant finding is the relative difficul- 
ty the older subjects had in the acquisition of the conditioned eyeblink response. 
It was noted that 4 of the 13 subjects in the older group gave no CRs during the 
80 trials and 7 gave from one to eight CRs. The authors suggest that over many 
years the eyeblink response had been adapted out and was therefore less suscep- 
tible to modification by conditioning procedures. Although the investigators did 
not elaborate on the implications of the relatively high conditioning rates and 
longer response latencies of the children, Botwinick (1970) suggests that a neural 
responsivity problem might have been present. 

Kimble and Pennypacker (1963) conducted an eyelid conditioning experi- 
ment over 60 trials in which 39 male subjects were divided into two groups of 
18 young (mean age 20) and 21 old (mean age 67). Although the aged in this 
study gave more CRs than those in Braun and Geiselhart (1959), the results sup- 
Ported the findings of the earlier investigators; that is, older subjects did not con- 
dition as well as younger subjects. Presumably, the reason for the differences 
found in level of conditioning is that in the Kimble study the USC duration was 
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50, whereas in the other the duration was 500 msec. Apparently, the longer dura- 
tion leads to more habituation of the UCR. Kimble and Pennypacker suggested 


that their relatively poor conditioning is a function of the elderly’s marked ha- 
bituation of the unconditioned response during the experiment. 


Habituation 


In view of the importance attributed to habituation in the Kimble and Penny- 
packer study, perhaps some further explanation of it is warranted. Although the 
reasons are unclear, it has been observed across species that an organism learns 
not to respond, at least overtly, to a stimulus event to which it has been ex- 
posed repeatedly. This phenomenon, which is considered by some (Kling, 1972, 
p. 592; Razran, 1971) to be a simple (only one stimulus as compared to CS and 
UCS in conditioning) form of learning, is referred to as habituation. In habitua- 
tion, a response decrement to a particular stimulus is observed when that stimu- 
lus is repeated. For example, initially the sound of a train passing by one’s bed- 
room during the middle of the sleep cycle is arousing; however, upon repeated 
stimulation of the sensory system by the train’s noise, the noise no longer evokes 
a response. The individual has been habituated to it and no longer attends to 
that specific stimulus event; therefore, a response decrement is observed. 

It has been observed that repeated stimulation can also lead to a response 


increment, as in the case of sensitization defined by Razran (1971) 
less permanent increment in an 


[p. 58].” Unlike habituation, how 
specific, 


as a ‘‘more or 
innate reaction upon repeated stimulation 
ever, the response increment is not stimulus 
Finally, habituation must also be distinguished from other behavioral changes 
in which there is a decrease in responsiveness with repeated stimulation, such as 
fatigue and adaptation. Under conditions of fatigue, response decrement to all 
stimulus events is observed. When an Organism’s sensory apparatus adapts to an 


environmental stimulus pattern, the adaptation is to a broad category of stimuli; 
that is, one’s entire visual system is sensitive t 


o all stimuli, as in the case of the 
process of adaptation to darkness. 


Operant conditioning 


Unfortunately, 
however, 
tribution 
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that explain functional relationships between reinforcement and learning in the 
elderly are needed. 

Ayllon and Azrin (1965) conducted a series of six experiments in which a 
wide range of behaviors of psychotic patients were reinforced with many kinds of 
reinforcers in an attempt to increase desired behaviors (not to cure psychoses). It 
has been observed that the psychotic is characterized by an apparent absence of 
effective reinforcers. One approach in identifying potential reinforcers is to ob- 
serve peoples’ behavior during leisure hours. Once repetitive behaviors have been 
determined, they can be used as reinforcers according to the Premack principle 
(1959); that is, a high-frequency behavior can be used as a reinforcer. 

The “prepotent response” theory of Premack assumes that any response has 
the potential to be reinforcing. The power of any given response is a function of 
its strength in relation to other responses, so that a stronger response can rein- 
force a weaker one. Response strength, in other words, is determined by the 
amount of time an organism spends performing an activity under conditions 
when two or more potential activities have equivalent availability to be acted 
upon. Such a response will reinforce only a response of lesser strength. A major 
advantage of Premack’s theory is that it construes reinforcement as a relation be- 
tween a response and its consequences; that is, reinforcers are relative, not abso- 
lute. In addition, it yields an independent index of reinforcer strength through 
simple observation of the amount of time a subject spends doing a specific activ- 
ity relative to other activities having potential for inclusion in one’s behavioral 
repertoire. Of course, one could argue that reinforcement can be had through 
means other than an observable or empirically verifiable response; however, dis- 
cussion of the ambiguities centering on issues in reinforcement theory is beyond 
the scope of this text. 

In any event, Ayllon and Azrin (1965) used Premack’s principle in arranging 
behaviors of high natural frequency in a program permitting the subjects to emit 
these behaviors at scheduled times. The operant technique requires delivery of 
a reinforcer only when a desired behavior occurs, immediately after the de- 
sired response is emitted; that is, the reinforcement is contingent upon the be- 
havior. 

In Experiment III an entire ward of 44 patients served as the subjects; their 
age range was 24-74 years, with a mean age of 51. These patients worked at 
various job assignments for tokens, which could be exchanged for such reinfore- 
ers as privacy, leave from the ward, social interaction with the staff, and recre- 
ational opportunites. In order to illustrate how important it is that reinforce- 
ment be contingent upon the desired behavior, Ayllon and Azrin presented 
tokens before the subjects’ jobs were to begin and, after a few days had elapsed, 
their hours at work dropped off dramatically. When receipt of the tokens was 
once again made contingent upon completion of task assignments, working 
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hours increased to the earlier levels (which had increased from the baseline rates 
derived from before the experiment began). i 

In short, these investigators utilized the age variable in operant conditioning 
by giving tokens, which could later be exchanged for whatever was individually 
rewarding, to groups of hospitalized patients when they emitted appropriate 
adaptive responses. The authors found no age limitations on the efficacy of the 
reinforcement contingencies, which were reported as related to an increase in 
adaptive behavior. 

More recently, Baltes and Zerbe (1976) conducted a single subject study in 
which they hypothesized that an environmental change would result in change in 
a subject’s self-feeding behavior. The subject was a 76-year-old female resident in 
a nursing home who exhibited such undesirable feeding behavior as dumping 
food and refusing to eat properly. The treatment approach involved continuous, 
immediate reinforcement of self-feeding and removal 
feeding condition when at the dining table ( 
ciple was applied). Results indicate that nonfeeding (an operant) can be changed 
to self-feeding as a function of (re)arranged environmental contingencies. 

As stated, basic Operant research with the elderly is sparse indeed because the 
bulk of the studies to date have used subjects other than the elderly. This is sin- 
gularly important because generalizability to an older population is highly 
doubtful, as reported by Baltes and Barton (1977), who suggest that reinforcers 
effective for the young might not be so for the elderl 
widely recognized, powerful secondary reinforcer 
some observers suggest that this holds true for those 
but not for the elderly, for whom a 


more effective than money. 
We 


of reinforcers in a non-self- 
in addition, the Premack prin- 


y. For example, money is a 
for most people; however, 
below the older adult level, 
variety of social reinforcers appear to be 


through a wide range of los- 
through which behavior is rewarded. We 
tial, effective reinforcers are absent, but 
dentified or those that have been are not 
ection, perhaps dependency behaviors re- 


reinforced by individuals, agencies, and 
whereas independency responses should be. 
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STATE VARIABLES 


State variables in the human organism such as set or expectancy, motivation 
or arousal are critical factors in the analysis of task performance or behavior in 
general, since they can affect both the ability to discriminate among stimuli and 
the ability to form new associations between stimuli and responses. 


Set 


Learning set studies consider the relationship between performance in prior 
learning to performance in subsequent learning in order to determine whether or 
not the subject has learned how to learn. Harlow (1949) defined learning set as 
“learning how to learn a kind of problem, or transfer from problem to problem 
[p. 54].” He derived this notion from a series of experiments involving mon- 
keys who learned a number of visual discrimination problems. He observed that, 
after having solved a number of similar but unrelated problems, their rate of 
learning increased over trials. Postman (1964) reported similar results for human 
subjects who learned serial and paired-associate word lists; performance incre- 
ments were observed on subsequent tasks similar to those originally learned, as 
well as on other, unrelated tasks (unrelated in the sense that the solution of the 
original task was unrelated to the solution of the subsequent task in that one so- 
lution gave no information about the other solution). 

The development of a set is a function of several factors, one of which is the 
extent of one’s education. In other words, learning set seems to be an increasing 
function of one’s educational background, in which learning strategies were de- 
veloped and sustained over time through practice with tasks of a cognitive nature. 

Birren (1964) suggests that learning set phenomena may be related to atten- 
tion to stimuli and selection of relevant aspects or components of the stimulus 
Situation, Insofar as one has the ability to concentrate attention on crucial ele- 
ments of a learning task, performance increments are observed. The literature 
Suggests that the elderly do not “learn how to learn’ as well as younger subjects. 

To test this learning set hypothesis, Monge (1969) conducted a paired associ- 
ate study in which 40 females served as subjects. Twenty aged 60-69 and 20 aged 
30-39 were randomly assigned to either a slow pace, 4 (anticipation) : 2 (inspec- 
tion) second rate, or a fast pace (4 : 1 second rate) condition. Specifically, the 
Study was designed to determine age related performance deficits in speed of 
response and in focusing attention upon the learning tasks. It was hypothesized 
that if the anticipation interval were held constant, then the younger subjects 
would outperform the older. In addition, if the hypothesized poorer perfor- 
Mance was a function of concentration difficulties at the fast pace, then age dif- 
ferences would be less significant under a slower paced condition in which the 
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older group had time to acclimate themselves to stimulus-response conditions 
(i.e., to form a learning set). 

Results indicate that a main effect due to age was not significant. As predict- 
ed, a main effect due to pace, however, was significant. Data indicate significant 
improvement from the first to the sixth list in total omission and commission 
errors made by both groups. The best performance was by the older group at a 
slow pace, for which Monge offered no explanation. At any rate, the main pur- 
pose of the study was to demonstrate that not all response decrements are a 
function of learning set inefficiences but are also due to inadequate feedback 
contingencies or insufficient time to make a response. 


Motivation 


The relationship between learnin 


g and motivation is ambiguous since, as in 
learning, 


motivation is inferred from performance. Investigators generally agree 
that performance, either in cognitive tasks or in general, is a function of Learn- 
ing X Motivation (Kimble, 1961); however, the process of establishing the 
amount of variance accounted for by each 


enormous complexity of their interaction. 

Motivation can be defined as organismic states that arouse, maintain, and di- 
rect behavior toward a goal object. Subsumed under motivation are drives and 
incentives; however, it is not the intent of this chapter to deal with the contro- 
versial issues surrounding such categories, since we are concerned with perfor- 
mance decrements in the aged as a function of motivation loss. Unfortunately, 
research on the effects of age on drive states is virtually nonexistent. The litera- 


ture is sparse, also, on the effects of age on the interaction between learning and 
motivation, 


becomes unwieldy because of the 


At any rate, a drive serves to en 
goals. For example, the basic driv 
goal of food (the procuring of w 
ably rewarding). An incentive re 
reward following a particular seq 

Obviously, educati 
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for their poorer performance in learning tasks, such as more omission errors in 
fast paced tasks. Eisdorfer (1968) has provided evidence for that conclusion. 
Despite these findings some investigators suggest that the aging person is under- 
aroused, These researchers would invoke and interpret the classical-conditioning 
studies as evidence for underarousal, since the aged do not respond well to these 
procedures, perhaps because of a neural responsivity problem. 

Eisdorfer, Nowlin, and Wilkie (1970) have provided additional evidence con- 
cerning the increased autonomic arousal (anxiety level) associated with involve- 
ment in or performance on a learning task. In this study, propranolol (Inderal) 
was administered to 13 of 28 male subjects aged 60-78. Propranolol produces 
interference at receptor sites, thereby reducing the physiologic concomitants of 
central nervous system arousal; that is, the drug partially blocks end organ re- 
sponse to the autonomic nervous system (ANS). The level of free fatty acid 
(FFA) in blood plasma is one index of autonomic arousal utilized by the investi- 
gators in their analysis. As these levels increase, task performance decreases. It 
was hypothesized that, if arousal levels can be reduced through drug action, then 
increments in learning should be observed. 

A serial learning paradigm in which subjects were to recall a list of eight 
words was used to test that hypothesis. The words were exposed at a 4-second 
interval with a 1-second interval between words. The dependent measure was the 
total number of errors divided into commission and omission. Results indicate 
fewer omission and commission errors among the drug group; however, the dif- 
ferences were not statistically significant. The between-group difference in total 
errors was statistically significant at the .05 level. The drug group registered a 
decrease in FFA level, with a slight rise during performance, whereas the placebo 
group registered higher levels of FFA, with a concomitant rise during perfor- 
mance, Interaction effects were highly significant (F = 12.0, df =7/175,p<.01). 
As predicted, the performance of the drug group was better than that of the pla- 
cebo group. 

The investigators therefore interpreted their findings as support for the hypo- 
thesis that performance decrements are a partial function of factors other than 
changes in central nervous system structures. Namely, increased autonomic 
arousal accounts for a significant portion of the variance in the aged’s perfor- 
mance decrements. They also drew attention to their findings that indicate 
Performance increments in the elderly can be realized through introduction of 
chemicals which modify ANS state. 


Prize Incentive Effects 


In addition to the physiological aspects of motivation, I am also interested in 
the psychological aspects as affected by manipulation of reward contingencies. 
The literature related to the effects of incentive on performance suggest that a 
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“powerful factor in the arousal and maintenance of behavior is the expectation 
of getting an extrinsic reward. Rewarding someone with money and/or other to- 
kens is a pervasive phenomenon throughout our society because of the presumed 
efficiency of a reward system [Agruso, TenBrink, & Dunathan, 1976, p- 229].” 
The evidence for its efficacy is equivocal, however. 

TenBrink, Dunathan, and Agruso (1976) found that extrinsic reward in the 
form of prize money for performance in paired associate learning tasks neutral- 
ized the effects of pictorial mediators in groups of college-aged subjects. Perfor- 
mance on paired associate tasks for subjects who had the benefit of pictorial me- 
diators coupled with a probability of winning a prize ($10) was of significantly 
lower quality than that of subjects who were neither eligible for a prize nor had 
the benefit of the mediators. These findings are significant, for one reason, be- 
cause of the widely held assumption that image mediators facilitate paired asso- 
ciate learning and other memory tasks. In addition, the authors suggest that a 
shift in attention from task to probability of getting a prize partially accounts 
for the decrement in performance. Apparently, the no-prize group was not dis 
tracted by the possibility of winning a prize, “which was a function of variables 
either within or beyond their control [p- 211.” 

Weiner (1967) and Agruso, TenBrink, and Dunathan (1976) provide evidence 
to further illustrate the ambiguities related to incentiv 
studies Weiner had subjects learn sets of trigrams ( 
were presented with varying color back 


For example, one color had a value of 1¢ if correctly recalled, while another 
color had a 5¢ value if recalled correctly. Between trials subjects rehearsed (prac- 
ticed) what they had learned. Results showed that high incentive consonants 
(e-g-, 5¢) were better recalled than lower incentive consonants (e.g., 1¢). Weiner 
suggested that the results are a function of incentive effects 
memory, 

Agruso et al. (1976), in a followup of an earlier study, found that perfor- 
mance on paired associate learning tasks is both a function of the students’ abil- 
ity, as indeed one would predict, and of the students’ perceived probability of 
attaining a prize. In this study 60 college students were divided into high-, me- 
dium-, and low-ability groups and then were randomly assigned to one of three 


groups, a control group (no prize probability) and low and high prize-probability 
treatment groups, 


Results indicate that performance 
group and highest for the high-abilit 
prize-probability conditions was hi 


e effects. In a series of 
three consonant letters) which 
grounds of different monetary values. 


on retention in 


Scores were lowest for the low-ability 
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under low prize-probability conditions and the lowest performance scores under 
high prize-probability and control conditions. 

Among subjects of low and middle ability, high prize-probability is related to 
an increment in performance scores. On the other hand, it was suggested that 
low prize-probability may have an enervating rather than a facilitating effect 
among the lower ability groups. 

The authors concluded that the application of monetary rewards as incentives 
among low- and middle-ability students is facilitating only under conditions in 
which the rewards are easily attainable. Prizes seen as virtually unattainable are 
related to lower performance scores than those which would be predicted if the 
prize conditions were excluded. Among students of high ability, virtually unat- 
tainable prizes yield no significantly different effect from no prizes at all. The 
authors suggest that among students for whom the task represents an inadequate 
challenge, the addition of a prize incentive may increase interest in the task con- 
comitant with an increase in effort. 

Interpretation of these results suggests that token or incentive programs should 
be more precise in applying reinforcers to students for whom performance incre- 
ments might be predicted and in avoiding application of reinforcers to those stu- 
dents whose performance would reflect decrements. Expressed differently, re- 
wards have differential effects contingent upon ability and expectation. 

These studies involved college-aged subjects; it would seem appropriate, then, 
to conduct similar studies with the elderly so that comparative data, which is 
nonexistent at this time, can be analyzed for age differences. This would appear 
especially important in light of efforts to design curricula for adults and learning 
experiences for the elderly that would maximize potential, since to accomplish 
this we need to know the kinds of reinforcers that facilitate learning performance 
in the elderly as well as the conditions under which they are functional. 

I am inclined to believe that high- and low-ability groups could be distin- 
guished among the elderly, the responsiveness of which to token programs or a 
reward system under learning performance conditions would parallel that of a 
younger group of divided abilities, and for similar reasons. 

The literature indicates that the elderly do not perform as well as younger 
subjects on verbal learning tasks. Perhaps a significant factor, besides task mean- 
ingfulness, interest, instructions, etc., is their perceived probability of their not 
only completing the task but also of performing “well”; that is, of getting a re- 
ward of an intrinsic-extrinsic nature in both instances. 

Response Inhibition. A case in point is provided by Taub (1967), who con- 
ducted a study in which 80 volunteer subjects, divided equally into groups of 
mean age 26.1 and 69.7, learned paired-associate lists to a criterion of 2 error- 
less trials or to a maximum of 30 trials, whichever came first. Two presentation 
rates were used, 4 or 8 seconds for the stimulus and 4 or 8 seconds for the S-R 
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pairs. Groups: were classified as either no response, for whom standard learning 
instructions were given, and required response, who were given the standard in- 
structions and were also told that they must respond to each stimulus, even if 
they had to guess. 

An analysis of total omission errors indicated that age, presentation rate, and 
Age X Rate were significant sources of variance. Analysis of commission errors 
indicated that age and presentation rate were significant. Response instructions 
did not have a measurable effect on either type of error. These results clearly 
show that both types of errors decreased with rate of presentation. 

Taub interpreted these findings as evidence for a tendency on the part of the 
older subjects to inhibit responding despite instructions to respond in any event. 
The findings further indicate that the older subject failed to respond unless the 
probability (perceived or otherwise inferred in this study) of being correct was 
high. This held true even under the increased time of 8 seconds and with en- 
couragement to respond, at least on the first trial. On the second trial, however, 
both types of errors for old and young were equal, indicating that, given ample 
practice time, the older subject will be more likely to respond. 

In short, Taub (1967) submits that the aged tend to withhold responses, ap- 
parently as a partial function of the probability of being right. Stated different- 
ly, Taub suggests that the elderly will refrain from making a response unless 
there is a high probability of its being correct. Leech and Witte (1971) suggested 
that a portion of the omission errors committed by the elderly could be a func- 
tion of their lack of confidence, as was earlier indicated by Taub (1967) and 
elaborated upon by Welford (1976), who suggests that learning performance is 


not only a function of abilities but also of willingness to expend the effort de- 
manded if one is to work up to full potential, 


Welford submits that perhaps the elderly are not so much unwilling but, in- 
stead, are more hesitant about taking action than their younger counterparts. In 
addition, they seem to be more cautious than younger persons, a conclusion de- 
rived from data showing a tendency to accumulate redundant information be- 
fore making a decision or taking action. These factors apparently affect the 
speed with which the elderly learn and the nature of what is actually learned, 
since withholding responses certainly affects one’s knowledge about what was 


not responded to; that is, the knowledge of results gives information that can 
serve as new input or can modify old input. Welford aptly points out that un- 
willingness to emit a response unl; 


i ess one is certain about its correctness results in 
possible failure to use effectively what has been learned. 


Reinforcement Expectancies 


The bulk of the research dealing with the effects of incentive on performance 
has been conducted with children and college students as subjects. However, 
Leech (1974) compared the performance of elderly and young adults on skill 
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and chance tasks. She hypothesized that the performance of the elderly is a 
function of low expectancies for success and high expectancies that many events 
are beyond their ability to control. Results supported the hypothesis that the 
elderly group had lower generalized expectancies than the younger group. The 
implications for social learning theory were pointed out (which are not unrelated 
to the findings of Agruso et al., 1976). It would seem that changing the expec- 
tancies of the aged from failure to success is a challenging problem for future 
research. 


Verbal Incentive Effects 


Hutchinson (1973) compared the performance of 54 young and 54 elderly 
subjects in a two-choice verbal discrimination task. Following each response sub- 
jects received feedback in the form of praise or reproof or “right” and “wrong.” 
Results indicate no significant age differences as a function of feedback. Best 
performance for all subjects was reported under the “right” condition and under 
the “neutral” condition in which the experimenter remained silent when a 
wrong response was given. Under praise and reproof conditions, the performance 
of the younger subjects was best when a neutral approach was used and poorest 
when praise was given. The performance of the older subjects was equal across 
praise, reproof, and neutral treatment conditions. 

Kausler and Lair (1968) had earlier conducted a verbal discrimination study 
in which 48 subjects were divided into three goups of mean ages 66.9, 69.6, and 
68.3 to perform under three conditions, right-wrong (RW), in which the subject 
is informed whether the response given is right or wrong; right-nothing (RN), in 
which the experimenter tells the subject of right responses but remains silent 
when a wrong response is emitted; and wrong-nothing (WN), in which the ex- 
perimenter informs of wrong responses but says nothing when right responses 
are given by the subject. The subjects learned 12 pairs of words to 1 perfect trial 
or to a maximum of 15 trials, whichever occurred first. The pairs were presented 
at a 4-second rate; the interitem interval was 4 seconds, and the intertrial interval 
was 8 seconds. 

Results indicate no significant differences among the three conditions up to 
trial 6; however, from that point on performance of the WN group was poorer 
than that of the RW and RN groups. This trend in mean error performance was 
found to be statistically significant among reinforcement conditions. According 
to these investigators, the “wrong” feedback cues were perceptually isolated be- 
cause they were the only form of reinforcement present, which apparently re- 
sulted in perseveration of wrong choices instead of leading to their omission on 
subsequent trials. The authors pointed out that this may be a function of the 
aging process itself, since it is not found in younger subjects. 

In short, Kausler and Lair (1968) found that older subjects perseverated wrong 
choices under the “wrong” feedback condition when similar discrimination tasks 
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were used. It is interesting to note that verbal praise incentive with an be 
group had effects similar to those reported by Agruso et al. (1976) in 
younger subjects were used with prize incentives. Again, it becomes increasingly 
clear that across the board dispensing of rewards is inefficient, to say the least. 

Another study related to that of Hutchinson (1973) had been conducted 
earlier by Lair and Moon (1972). In this study, 33 elderly and 33 middle-aged 
male subjects were divided and assigned to conditions as follows: nt None 
(mean age 66), reproof (mean age 65.6), control (mean age 67.4). Middle aged— 
praise (mean age 40.8), reproof (mean age 40.1), control (mean age 43). After 
five trials involving a modified digit-symbol task, the subjects were given the in- 
centive feedback. The praise groups were informed of their good performance, 
the reproof subjects were told of their poor performance, and the control groups 
were asked to be patient while their tasks were being graded. Following this first 
feedback condition, another five trials were com 
dure. A final five trials followed. 

Results indicated that the performance of the elderly was below that of the 
middle-aged under both positive and negative feedback conditions. The reproof 
condition is related to the poorest performance for the elderly. The performance 
increments realized by the elderly during the early trials under the praise condi- 
tion dissipated over the 15 trials, Performance increments held across the three 
trial blocks under control (neutral) condition. Differences between fast and slow 
responders indicate that the elderly fast show decrement after reproof while the 


middle-aged slow show increment. These findings are generally consistent with 
those of Kausler and Lair (1968). 


pleted using the same proce- 


VERBAL LEARNING 


Learning is a cumulative process. The more knowledge and skills 
acquires, the more likely it becomes that his new le 
by his past experiences and activities. An adult r; 
completely new; however unfamiliar the task that confronts him, the infor- 
mation and habits he has built up in the past will be his point of departure. 
Thus transfer of training from old to new situations is part and parcel of most, 
if not all, learning. In this sense the study of tr: 
investigation of learning. However 
training are brought under experi 
transfer can be precisely evaluated [ 


an indivi- 
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Presented in paired associate, free- and serial-recall tasks. Therefore, it would 
seem useful to make a distinction between verbal learning and verbal behavior. 
Let the former refer to the acquisition of associations (e.g., S-R pairs) and the 
latter to the actual performance of that which has been acquired (e.g., learned 
associations). What we have then is a distinction that parallels (more or less) the 
one suggested for learning and performance under other contingencies. 

The reader should also recognize the problem in generalizing from simple lab- 
oratory controlled conditions to enormously complex natural situations. To 
the extent that explanatory factors determined in the laboratory transfer or 
generalize to more complex conditions, so much the better for the verbal learn- 
ing model. 


Interference 


As Birren (1964) points out, interference effects are an increasing function of 
one’s age and cumulative experiences. Related to this is the fact that positive and 
Negative transfer in subsequent learning conditions is seen to increase as a func- 
tion of one’s experiential background. 

Kay (1967) explains that transfer had traditionally been treated as a distinct 
problem by researchers in learning, contrary to his observation that “all learning 
is an example of transfer insofar as one learning situation is never identical with 
another, even in the controlled Pavlovian experiments [p. 632].’ Hence, the dis- 
tinction between transfer and adult learning is at best tenuous (Kay, 1967). The 
literature up to this time indicates that interference is a function of aging, to the 
extent that, as one ages, one becomes more susceptible to its effects. The litera- 
ture also suggests that the evidence for increased retroaction effects with age is 
equivocal; that is, that interference effects resulting from the acquisition of new 
material on the recall or relearning of older material increase during the adult 
years. In any case, we will treat interference as an aspect of the transfer problem. 

Gladis and Braun (1958) conducted a study to determine age differences in 
retroactive interference effects and transfer. In this study, 120 subjects were 
assigned to three age groups of 40 each, with age ranges of 20-29, 40-49, and 
60-72. Each subject learned two 8-item lists of paired associates (e.g., “HX” as 
Stimulus item, “winding” as response item, which represents an example in the 
Original learning list) to the criterion of one errorless trial. The paired associates 
Were presented at a rate of 4 seconds for the stimulus and 4 seconds for the S-R 
Pair. The intertrial interval was 8 seconds. Following the original learning task, 
each subject learned another 8-item list in which the stimulus item remained 
the same while the response item changed; that is, their similarity varied from 
high to neutral. This corresponds roughly to the A-B, A-C paradigm. 

The results indicate significant differences in amount of positive transfer 
among the groups. Retroaction decreased as a function of the similarity between 
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response items of original learning and interpolated learning. Of particular signifi- 
cance is the fact that, when adjustments were made for differences in initial 
vocabulary level and in the ability to learn, no significant differences in retroac- 
tion were found, which is at variance with the findings of Wimer and Wigdor 
(1958). The degree to which the initial task is learned thus relates to the amount 
of difference among the groups so that, as original task learning increases, inter- 
ference decreases. 

Arenberg (1967) hypothesized that age differences in retroaction would be a 
function of the duration of the anticipation interval to the extent that differ- 
ences at longer intervals would be negligible. In his study, 48 subjects divided 
into a young group (age range 30.0-39.1) and an old group (age range 62.8-77-5) 
were assigned to short- or long-anticipation-interval conditions. Test items and 
procedures were similar to those used in the Gladis and Braun study. The antici- 
pation interval for the fast groups was 1.9 seconds and for the slow groups 3.7 
seconds. Inspection interval was 1.9 seconds for all subjects. Age differences 
were reported in relearning at short but not at long anticipation intervals. The 
findings of this study were interpreted as supportive of his hypothesis. 

Hulicka (1967) tested the hypothesis that when task materials are learned to 
the same criterion of mastery, no significant age differences in interference ef- 
fects from interpolated learning would be found. Eighty subjects divided into 
mean age groups of 70 and 15 years participated in this study, the findings of 
which were consistent with her hypothesis. 

In sum, Hulicka (1967) and Arenberg (1967) conducted studies in which the 
anticipation interval was slightly shorter (Arenberg) or slightly longer (Hulicka) 
than the 4-second condition of Gladis and Braun (1958); however, similar results 
were reported in each study; that is, 


a short anticipation interval is related to 
higher interference effects for the elder 


ly to the extent that, the longer the inter- 
val (within limits), the better the performance for the elderly. Arenberg (1973) 
points out that the high-interference models used by these investigators pro- 


duced more retroaction effects in both groups and that the results of these 
studies are not unequivocal. 


Traxler and Britton (1970) 
terference as an age 
ceding studies in th 


conducted a study to determine the nature of in- 
-related factor. This study differed somewhat from the pre- 
at anticipation intervals were varied and, in addition, differ- 
ent transfer models were used. A written, modified method of free recall was 
employed to measure original learning. They hypothesized that the performance 
of the older group would reflect more retroactive inhibition (RI) than that of 
the younger group under the three transfer conditions and that “the largest age 
differences in RI would be under negative transfer conditions and that age 


differences in RI would be magnified under the fast pace (short anticipation 
interval) condition [p. 683].” 
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The 120 male subjects were divided into groups of mean age 27.42 and 68.73. 
Each subject learned lists (original and interpolated) of eight two-syllable adjec- 
tives in which two anticipation intervals were used, 2 seconds and 4 seconds for 
fast and slow pace, respectively. The three transfer conditions were: AB-AC, 
AB-CB, and AB-CD. 

The findings of this study were interpreted as supportive of the hypotheses. 
The authors suggested that the older group’s performance reflected more RI 
than that of the younger group because of the difficulty “experienced with ad- 
vancing age in shifting from one cognitive set to another [p. 684].” Specifically, 
the older subject displayed greater difficulty in shifting from AB to AC, which 
indicates that there was more for the older group to “unlearn” (which of course 
was found in their lower recall of original learning). 


Language and Retroaction 


Canestrari (1966) suggests that the Gladis and Braun (1958) study provides 
indirect evidence in support of an interference hypothesis, since the 60-72 age 
group exhibited less positive transfer than the 20-29 group. To provide a more 
direct test of that hypothesis, Canestrari (1966) designed a study in which the 
language habits (which presumably interfere in the formation of new word asso- 
ciations) of subjects were determined before experimentation began. To deter- 
mine preexisting linguistic habits, each subject was given the Kent-Rosanoff 
Word Association Test, based on the results of which groups were divided into 
young (high and low commonality) and old (high and low commonality). Level 
of commonality is determined by the number of responses given to stimulus 
words. High commonality is defined by the number of common responses and 
low commonality by the number of unique responses. 

The 120 subjects used in this study were divided into groups of 60 elderly 
with mean age of 65.73 and 60 young with mean age of 16.77 years. Subjects 
were then randomly assigned to groups who learned 10-word paired associate 
lists of high or low associative strength under self-paced conditions to criterion 
of one perfect trial. 

Results of analysis of covariance indicate a significant main effect due to age 
(P < .001) and to list (p < .001); significant Age X List and Commonality X List 
interactions (p < .005 and p < .025, respectively). Nonsignificant Age X Com- 
monality and Age X Commonality X List interactions were found. 

The author hypothesized that if preexisting language habits contribute to 
more interference for the elderly, as suggested in the literature, then the elderly 
high commonality should exhibit poorer performance than that of young high 
commonality. The elderly low commonality should not exhibit any disability to 
the same extent. 

Canestrari (1966) concluded that, although linguistic habits did affect perfor- 
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mance, “young and elderly subjects experienced the same relative degree of in- 
terference or facilitation in learning the lists. The hypothesis of increased inter- 
ference stemming from pre-existing habits was not supported [p. 7].” 


Pacing 


Experimental research provides compelling evidence that fast pacing in serial 
and paired associate learning is related to performance decrements in the elderly 
(Arenberg, 1965, 1973; Canestrari, 1963; Eisdorfer, Axelrod & Wilkie, 1963; 
Monge & Hultsch, 1971; Taub, 1967; Witte, 1975). A consistent finding is an 
Age X Anticipation Interval interaction (Arenberg, 1965), and not an Age X In- 
spection Interval one. Performance increments across the age span are observed 
under increased inspection intervals (Monge, 1969). 

In an earlier systematic study of the pacing variable, Canestrari (1963) dem- 
onstrated that self-pacing is related to better performance in the aged than is 
experimental pacing. In this study, 30 males of age range 60-69 (mean age of 
65.4), and 30 males of age range 17-35 (mean age of 23.9) served as subjects. 
Each subject learned all of three paired associate lists of six pairs under all of 
three conditions, which involved presentation rates of 1.5 and 3 seconds for the 
paced conditions and a self-paced condition in which the subject could use as 
much study and response time as desired. 

Results indicated that the aged group did indeed realize better performance 
under the self-paced conditions; however, their performance was below that of 
the younger group for all three conditions. A signficant decrease in errors of 
omission were reported in the aged group, whereas commission errors for this 
group were stable across conditions. Comparisons of these errors at fast paces 
suggest performance rather than learning deficits. The author suggests that the 
pacing variable and the aged’s inability to respond within the time limits of fast 
pace conditions account for a significant portion of the variance in performance 
decrements; that is, decrement is more a function of these factors than of a 
learning deficit. 

In agreement with Eisdorfer, Axelrod, and Wilkie ( 
ing comparative analyses of kinds of errors as a resolution of the learning-per- 
formance problem. It would seem that at least some of the errors observed under 
fast paced conditions are a function of learning deficits, since, for one reason, 
age differences are still observed under self-paced conditions (Arenberg, 1965) 
and increased exposure time is related at some point to decr 
increment, in performance (Eisdorfer et al., 1963). 

At any rate, Arenberg (1965) 
which provides evidence in supp: 
paced trials with self-paced tria 
was varied) 


1963), I am not interpret- 


ement, rather than 


conducted two paired associate studies, one of 
ort of a learning deficit. The author alternated 
] ls. In addition, the anticipation interval (which 
was independent of the inspection interval. Results of Study II indi- 


Verbal Learning 43 


cate performance decrements for the aged under the fast paced condition (1.9 
second anticipation interval). An Age X Pace interaction was found under both 
paced and self-paced conditions. Differences between paced and self-paced errors 
were small. These data suggest that “few of the paced errors, even for the old 
group at the fast pace, can be attributed to insufficient time to emit a correctly 
learned response [ Arenberg, 1965, p. 424].” 

Wilkie and Eisdorfer (1977) reported a serial learning study in which differ- 
ences related to sex, verbal ability, and pacing were examined among 64 male 
and female subjects with a mean age of 69.0 years. The authors used a 2X 2 X 2 
factorial design, in which the independent variables were sex, stimulus pacing 
speed of 4 and 10 seconds, and vocabulary level as determined by the vocabu- 
lary subtest of the Wechsler Adult Intelligence Scale (WAIS). Subjects were di- 
vided into average and high ability groups on the basis of their scaled scores on 
the WAIS. 

Participants learned lists of eight five-letter disyllabic words of high associ- 
ation value. The procedure included stimulus exposure times of 4 and 10 sec- 
onds, 1-second interstimulus interval, 40-second intertrial interval, and learning 
criterion defined by 2 consecutive perfect trials, or to a limit of 15 trials. Sub- 
jects were divided into an Average Vocabulary Group and High Vocabulary 
Group; eight men and eight women from each group learned under the 4-second 
and 10-second pacing speeds. 

Results indicate that performance of the average elderly male at fast pacing 
was below their performance at slower speeds, thereby supporting earlier find- 
ings reported in the literatrue. The authors suggest that the average male per- 
formance at the fast pace was a function of more omission errors (i.e. they emit- 
ted fewer responses). There were no significant differences in the number of 
commission errors. 

The authors made particular note of the fact that the average elderly female 
emitted more responses at the fast pace. Their performance approached that of 
high verbal male and female. 

There were no sex differences at the 10-second pacing condition. At the 10- 
second pace the average verbal male increased his response rate and therefore 
realized a performance increment. 

In sum, the performance of the average verbal male at the fast pace was below 
that of the average verbal female. The average male gains at the slow pace were 
higher than that of the other groups. Verbal fluency and verbal ability along 
with rapid response rates were suggested as accounting for a significant portion 
of variance in sex differences at the fast pace. 


Total Time 
Thus far we have examined studies of age differences under paired associate 
procedures in which anticipation and inspection intervals have been of equal 
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duration or in which the inspection interval has been varied while the anticipa- 
tion interval was held constant and vice versa. Monge and Hultsch (1 971) suggest 
that these intervals have not been independently varied and that emphasis has 
been on the anticipation interval. The studies report a significant interaction be- 
tween age and presentation rate, presumably as a function of the relatively poor 
comparative performance of older and young subjects. These researchers there- 
fore conducted a study to determine the effects of anticipation and inspection 
interval variation. 

The subjects in the study were 72 white males divided into age groups of 20- 
39 and 40-66 years. Both the anticipation and inspection intervals were 2.2, 4.4, 
and 6.6 seconds. Each subject learned a 10-item paired associate list of noun as 
stimulus and adjective as response. 

Results indicate that age interacts with anticipation interval, but no signifi- 
cant interaction was found with inspection interval; also, performance incre- 
ments were observed for all ages as inspection interval increased from 2.2 to 4.4 
seconds, all of which is consistent with the findings of the other investigations 
discussed earlier, 

The Monge and Hultsch study is also interesting in that the results indicate 
that the “two intervals interact neither with each other nor jointly with age [p- 
161].” These data can be interpreted to mean that the total time available per 
item (i.e., anticipation plus inspection interval time) is not differentially impor- 
tant to subjects of different ages. It is the proportion of total time used in the 
anticipation interval that accounts for the significant age differences. 

Winn and Elias (1975) applied the total time principle (Bugelski, 1962) to the 
data of Monge and Hultsch (1971) in order to test a hypothesis that the total 
time needed to learn a task will not differ significantly, despite variable presenta- 
tion rates (i.e., the total time needed 


to learn serial and paired associate word 
lists, regardless of time intervals 


» is the same). Their reinterpretation of the 
Monge and Hultsch data supports the total time principle. 


Strength of Associations 


Botwinick (1973) 
ingfulness of the verb 
controlled conditions. 
observed in the aged w 
ing, their performance is nonetheless below that 
there are exceptions for the high verbal aged 
discussed in Chapter 5. 

For our purposes, meaningfulness will be discussed in the context of associ- 
ative strength. The derivation of association strength is in word association 
sampling, as discussed earlier in the Canestrari (1966) study. You will recall that 
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age differences for the high associative strength word pairs were lower than age 
differences for low strength pairs. These findings are consistent with those of 
Kausler and Lair (1966), who, in addition, reported that elderly subjects prof- 
ited more than younger subjects from high associative strength pairs. These latter 
investigators compared the acquisition rates of young and old subjects who 
learned lists of nine paired words rated as high, low, or zero associative strength. 
The results indicate that the performance of the older group was significantly be- 
low that of the younger group on low pairs only. These observers suggest that 
differences in acquisition rates as a function “‘of pre-existing associative strength 
may be related to increasing age from early maturity on, and may become more 
pronounced during old age [p. 280].” The findings of this study are also consis- 
tent with those of Zaretsky and Halberstam (1968a). 

Zaretsky and Halberstam (1968b) conducted a study to determine the rela- 
tionship between aging, brain damage, and verbal learning in 102 hospitalized 
subjects who were divided into four groups of 30 elderly (age range 60-85) brain 
damaged, 30 elderly non-brain damaged, 12 young (20-45 age range) brain dam- 
aged, and 30 young non-brain damaged. Each subject learned three five-word 
pairs of high, medium, and low associative strengths on 3 consecutive days. Re- 
sponse time was 10 seconds. After criterion was reached, each subject performed 
nonverbal tasks for 15 minutes, at which time the relearning phase began under 
the same conditions as the original learning. 

Results indicate that, in terms of response latency, the elderly groups per- 
formed at slower rates than the younger groups under all levels of word associ- 
ation strength. During relearning, a slight decrease in differences for response la- 
tency and trials to criterion under all association levels was indicated. There 
were significant differences among the experimental groups for trials to learning 
and relearning criterion for age and associative strength. 

These investigators point out that the significant factor accounting for perfor- 
mance differences was age, not brain damage. Performance increments were re- 
lated to level of associative strength. Performance was poorest for all subjects un- 
der the low association condition. 

The authors interpret these results as corroboration of the assumption that el- 
derly subjects profit from preexisting learning insofar as it relates (is meaningful) 
to the present task; however, and perhaps more importantly, they encounter re- 
latively more difficulty in the learning of new word associations. Thus, their 
findings favor a learning deficit explanation related to age. 

On the other hand, Wittels (1972) raises the question of whether meaningful 
verbal materials are equally meaningful for all age groups in light of the fact that 
the connotative and denotative aspects of words are in an apparent state of flux 
within and across generations. She therefore hypothesized that under conditions 
of equally meaningful stimuli, age related deficits in recall would be neutralized. 

One hundred two female subjects were equally divided into a young group 
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(mean age 19.7) and an older group (mean age 70.0). Each subject learned lists 
of 15 stimulus words from the Kent-Rosanoff selection. The final word pairs 
were constructed so that all pairs were operationally equal in meaningfulness to 
all subjects. Paired associate exposure time was 4 seconds for the first trial. From 
the second trial through criterion or to a maximum of 15 trials, the stimulus 
word was exposed for 4 seconds. The interitem interval was 1 second, and the 
intertrial interval was 10 seconds. 

Analyses of variance in total errors and trials to criterion showed a significant 
age effect (p < 0001). This was the only significant effect obtained. The abso- 
lute number of paired associates recalled was fewer for the older group than for 
the younger. The older group also made more mean errors than the younger 
subjects and required more mean trials than the younger group. 

Wittles concluded that meaningfulness as defined in this study did not ac- 
count for a significant portion of the age related variance in learning perfor- 
mance; in other words, the hypothesis was not supported. She suggested that 
perhaps meaningfulness is unimportant in comparative analyses of performance 
on paired associate tasks. She further submitted that perhaps the rapid pacing, in 
addition to the length of the paired associate list, related to the relatively poor 
performance of these elderly subjects. Winn, Elias, and Marshall (1976) reported 
findings consistent with those of Wittels (1972). 

Finally, the interpretation of the absence of an Age X Condition interaction 
for error scores indicates that preexisting language is not a significant factor in 


accounting for interference effects in the elderly, which is a finding similar to 
that of Canestrari (1966). 


REACTION TIME 


An enormous amount of research has been published that provides compel- 
ling evidence for an invariant decline in speed of response and reaction time un- 
der a wide variety of conditions as one ages; that is, as age increases, speed of re- 
sponse decreases (Birren, 1974; Botwinick, 1973; Eisdorfer & Lawton, 1973: 
Palmore, 1970, 1974). Changes in the nervous system such as cell loss, slowing 
of peripheral nerve functions, and changes in synaptic transmission have been 
suggested as accounting for the slowing of behavior (Shock, 1962). However, as 
research designs become more sophisticated, some of the reported significance of 
age differences is attenuated. 

The role and importance of response speed and reaction time in cognitive 


functions is discussed as appropriate throughout the book. At this point there is 
one very important study that deserves mention 
on the undesirability of accepting categorical] 
as a fixed phenomenon in the aged. 


, since it has focused attention 
y the slowing of response rate 


Research Trends and Issues in Adult Learning and Memory 47 


Botwinick (1967) conducted studies in which comparative analyses of the re- 
sponse rates of young and old athletes indicated that indeed the older subjects 
had slower response rates, as predicted. However, when the reaction time perfor- 
mance of the older athletes was compared to that of younger nonathletes, the 
significance of slower reaction time did not prevail. The author suggested that in 
future reaction time studies both individual differences and exercise habits 
should be considered. 

According to Botwinick (1973), despite the evidence relating changes in cen- 
tral nervous system mechanisms to the slowing of behavior with age, the rela- 
tionship of this phenomenon to learning and cognate functioning is indeed 
ambiguous. He suggests that exercise programs and motivational states can neu- 
tralize the degree of decline in rate of responding. As to the aspect of individual 
differences, he states that “Very many old people are quicker in responding than 
many young adults [p. 177].” 

In sum, the literature discussed thus far indicates that elderly subjects sus- 
tained performance decrements under rapid pace conditions in verbal learning 
tasks, especially under the paired associate paradigm, whereas performance incre- 
ments were realized under slower pace conditions. One could interpret these 
findings to mean that the elderly require (perhaps because of a decline in the ef- 
ficiency of CNS mechanisms) more time to emit a correct response under the 
contrived conditions of a laboratory, in which a multiplicity of other factors, 
such as anxiety, motivation, etc., interact to affect dependent measures. Some 
would suggest, therefore, that even in natural situations outside the laboratory 
the elderly should be given more time, relative to the young person, to perform 
any task, learning or otherwise. The extent to which they need additional time is 


an unresolved issue. 


RESEARCH TRENDS AND ISSUES 
IN ADULT LEARNING AND MEMORY 


An enormous amount of research published over the past 20 years indicates 
that the elderly siraply do not learn as well as young persons and that memory 
declines as a function of increasing age. A number of theories and hypotheses 
have been advanced to account for the performance decrements found among 
the aged; one such focuses on the loss of neurons over time, which is related to 
less than optimal CNS functioning. Some observers have suggested that the cu- 


mulative effects of interference, lack of motivation, and a range of perceptual 


changes which are related to inadequate registration of stimulus events result in 


inefficient retention. Eisdorfer (1975), having conducted a number of studies in 
adult verbal learning, suggests that the decrements reported in the literature on 
aging are largely a function of performance variables and that, therefore, the 
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precise nature of the learning deficit is simply unknown. He submits that auto- 
nomic nervous system processes and performance factors contribute to a signifi- 
cant portion of the variance in the elderly’s learning deficit, and, short of a bet- 


ter understanding of these variables, we are unable to define authentic learning 
deficits. 


Organismic-Intervening Factors 


Most of the studies demonstrating an age related decrement in learning per- 
formance tasks have been cross-sectional, in which a comparative analysis of per- 
formance by persons of varied ages on identical tasks is rendered. Hulicka (1975) 
suggests that perhaps persons who differ in chronological age also differ in other 
variables such as physiological state, sensory acuity, and learning sets. She fur- 
ther suggests that differences in retention scores might be a function of differ- 
ences in amount perceived and learned, as well as differences in memory pro- 
cesses such as registration and retrieval and atmosphere for recall, to name just 
a few. Given inferential intervening processes involving learning and memory 


mechanisms between stimulus input and response output, the evidence for irre- 


versible, inevitable decrement in behavior is inconclusive, according to Hulicka. 


These enormously complex intervening processes are likely influenced by 
other factors, the nature of which are ambiguous. Recognizing this, some investi- 
gators are not using age as an independent variable but rather are interested in 
identifying factors accounting for variance at one or more phases (such as regis- 
tration or association) of the S-R continu 


um. They are focusing research efforts 
(notwithstanding the methodological difficulties involved in dealing in compa- 
rable groups) 


on age related interactions in an attempt to explain the antece- 
dents of differences rather than merely to describe conditions. The reader should 
be particularly alert to problem areas and issues discussed here and throughout 
the book, since their resolution is essential both in the design of learning-memory 
studies which would yield definitive results and in the accurate interpretation of 
age differences and age changes derived from the research already reported in the 
literature. 
Hulicka (1975) submits that a high priority area of research should be the 
biochemical, neurological aspects of memory, since it is conceivable that these 


dimensions account for a significant portion of the variability related to differ- 
ences in memory functions among diverse age groups. 


Methodological Considerations 


Methodological considerations should include the development of stimulus 
ures amenable to older groups, since much of 


andardized on young subjects. Learning per- 


Research Trends and Issues in Adult Learning and Memory 49 


formance scores are undoubtedly related to the total context in which subjects 
are tested. An aspect of this situation has been investigated by Howell (1975), 
who suggested that older subjects in the typical, contrived laboratory setting are 
confronted with task materials and procedures virtually meaningless and unfa- 
miliar to them. It would appear, then, that performance decrements are, to a con- 
siderable degree, a function of these environmental conditions. 

In this connection, Howell (1975) conducted a study in which 48 persons of 
mean age 28.39 and 48 persons of mean age 68.52 were given a variety of per- 
ceptual recognition tests that varied in degree of familiarity and meaningfulness. 
She hypothesized that perceptual recognition scores are a function of level of 
meaningfulness and familiarity of stimulus materials. In addition, she hypothe- 
sized that older subjects’ performance will reflect more decrement than that of 
younger subjects, but that the deficits (if any) would be least for task materials 
most familiar and meaningful to older subjects. A final hypothesis is that the 
degree of contextual complexity of the stimulus materials would be related to 
more recognition errors in the older group. 

Meaningfulness was defined in terms of the stimulus materials’ anticipated 
relevance and affective interest and the extent to which stimuli were otherwise 
generationally appropriate to the subjects (i.e., relevant in the sense that the 
stimulus item has practical application in real life situations). Familiarity was de- 
fined in terms of frequency of exposure to similar materials. Recency and con- 
text of exposure were also part of the definition, since the context in which a 
frequent, familiar item is observed has generational properties that make it more 
recognizable to one group than to another. 

The results were consistent with the hypotheses and were interpreted to sug- 
gest that one factor of familiarity that differentiates stimuli for subjects is their 
contextual placement; that is, a common stimulus item presented out of context 
and in a complex way will be related to performance decrements for the elderly, 
more than for their younger counterparts. Thus, research designs should define 
the differentiating characteristics of objects and environments idiosyncratic to a 
given generation. In short, Howell believes that the older subject has more ability 
than performance scores reflect and can therefore perform well on highly com- 


plex tasks presented in a familiar setting. 


Retention and Inhibition 


A problem area receiving considerable attention is that of the interference 
Proneness of the aged, discussed by Goulet (1975) within the context of degree 
of learning, mediated versus nonmediated learning, and response time. 

He points out that equating for degree of learning is essential in establishing 
an age related decrement; that is, before a true deficit can be ascertained the 
Materials to be learned must be equally “available.” One solution to this prob- 
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lem of degree of learning is to have all subjects perform to the same peed 
mastery on the stimulus materials. However, whether or not reaching a particular 
criterion indicates true learning is a moot question. Goulet (1975) suggests an 
alternate method which involves the presentation of the material to be learned 
over a constant number of trials for all subjects, despite the fact that this meth- 
od does not assume an interaction between degree of learning and age (which, of 
course, is questionable itself). In short, the research in this problem area should 
be directed toward identifying the antecedent age related mechanisms and pro- 
cesses, because degree of learning influences performance. i 

Although the use of mediators in retention tasks is discussed in succeeding 
chapters, I would like to suggest that mediated and nonmediated learning is a 
critical class of variables in the study of learning processes, one that needs fur- 
ther exploration. There is compelling evidence that the use of mnemonic devices 
is related to performance increments in both young and old subjects, but that 
their spontaneous utilization tends to decline after the middle years. It would 
appear that procedures involving instructions to use mediators during the aed 
sition process would serve to equate both degree and type of learning, since their 
differential usage by young and old is most likely related to retention score dif- 
ferences. 

A number of studies reported earlier indicate that the performance decre- 
ments of the aged are a function of response time; that is, the deficits are due to 
the fast pace of experimental tasks. When the pace is slowed, performance in- 
crements are observed. Goulet (1975) suggests that the use of paced recall tests, 
in which an Age X Anticipation Interval interaction is found, may in fact reflect 
“performance differences that were also measured during acquistion, real differ- 
ences related to retention or retroaction, or both [p. 189].” 
exposure intervals in ac 


dently, 


However, insofar as 
quistion and retention stages are manipulated indepen- 
the foregoing limitations are somewhat neutralized. 


SUMMARY REMARKS 


The foregoing discussion does not purport to have exhausted the research 
findings in the area of adult human learning. Rather, I have been highly selective, 
restricting my treatment to those organismic variables and task variables which 
should be of particular interest to those involved in 
this point in its evolution. The variables discussed | 
and the study of them should form the basis out o 
point related to practice. 

Several hypotheses were discussed which account 


difference in age related decrements under verbal le 
issue, of course, 


educational gerontology at 
have immediate importance 
f which principle is at some 


, in varying degrees, for the 
arning conditions. The real 
nction of performance varl- 
earning deficits. The controversy is unresolved at 


is how much of the variance is a fu 
ables and how much is due to | 
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this time; however, I am inclined to believe that performance factors alone or in 
interaction with other task variables cannot account for all the age differences in 
verbal learning. At least some of that variance is a function of a learning disabili- 
ty. The evidence is strong that the elderly just do not learn, in quantitative or 
qualitative terms or both, within equal time limits, what young subjects do. The 
dynamic processes involved in this learning deficit, which may or may not be re- 
versible, are fruitful areas for research. 

Results from manipulation of the pace variable provide the strongest support 
for performance rather than learning deficits. Investigators have varied both the 
anticipation and the inspection intervals; they find, consistently, that as antici- 
pation time increases, elderly performance- scores are observed to increase. Simi- 
larly, if the anticipation interval is decreased, there is a corresponding response 
decrement in the aged. Some researchers suggest that the elderly need more time 
to respond than what is given under a fast pace condition in a laboratory setting. 
Under a self-paced condition, for example, performance is observed to approach 
and in some cases to equal or excel the performance of young subjects. 

The enormously complex phenomenon of motivation is a significant factor, 
distinct from yet interacting with learning ability, in learning performance. The 
elderly have been observed as being overaroused in verbal learning settings, 
which results in a measurable level of anxiety which, in turn, was hypothesized 
as contributing to both inhibited performance and withheld responses, presum- 
ably because of fear of failure, stemming from lack of confidence. The effects of 
the circularity of this phenomenon is believed to account for a significant por- 
tion of the variance in dependent measures under conditions of verbal learning. 
When heightened arousal is reduced either by drugs or by other means, such as 
informative feedback contingencies, performance increments are observed. 

The elderly seem to have lower generalized expectancies of success, which 
was observed as having an effect on task performance in particular and willing- 
hess to respond in general. There is a tendency for the elderly to inhibit re- 
sponses unless there is a high probability that the response is right and is thereby, 
by extension, reinforcing. 

Performance increments were observed as an increasing function of associ- 
ative strength. The performance of all subjects was observed to improve as the 
task becomes more meaningful. There is some question, however, as to the na- 
ture of meaningfulness in the verbal learning paradigm, since words take on 
Meanings idiosyncratic to a generation, each of which adapts, through the use of 


language, to rapidly changing contingencies. 
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Memory 


How does the human organism store incoming stimuli and subsequently re- 
trieve whatever has been stored in order to emit the correct or incorrect respons- 
es demanded by environmental contingencies? How is information registered and 
organized by a memory system in view of the interference from interaction, of 
an exponential nature, between incoming stimuli and neural impulses? These and 
similar questions have interested investigators since the time of Hermann Ebbing- 
haus (1850-1909), who developed a systematic approach to the experimental 
analysis of memory through the use of nonsense syllables, becoming the first to 
demonstrate that forgetting decreased as a function of rehearsal. 

The importance of memory is clear, since it is almost inconceivable that an 
Organism could learn anything without some record of past experiences. Indeed, 
the study of memory has dominated human learning and memory research since 
the middle 1950s. 

The information processing model, as contrasted with S-R theory, is current- 
ly dominant in the study of human memory. I will also deal briefly with the 
heuro-physiological basis of memory, incorporating hypotheses from recent 
holographic theory; my interpretation of the models and the data generated out 


TA 
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of them will be somewhat eclectic (notwithstanding the potential limitations) in 
the sense that my discussions will be from within either an S-R learning or infor- 
mation processing framework, as appropriate. 
Initially, I will present a brief review of retention measures and an overview 
of memory models as introductory, background material to my treatment of ex- 
perimental studies (with emphasis on the behavioral) in adult memory which 
directly or indirectly test hypotheses generated from these theories. Amplifica- 
tion of this material will occur as appropriate throughout the remaining portion 
of the chapter. The reader should recognize that, in my opinion, the area of 
learning and memory is the most scientifically rigorous in all of psychology and 
that the extent to which I go in my discussion of same is directly related to my 


(ultimate) interest in the effects of aging on one’s ability to remember whatever 
is to be remembered. 


MEASURES OF RETENTION AND FORGETTING 


Earlier, a distinction was established between learning and performance in 
which learning was described as an inference made from observable performance 
parameters. Similarly, investigators construe a distinction between learning and 
memory; however, the two processes are inextricably related to the degree that 
it becomes extraordinarily difficult to render them functionally distinct. Learn- 
ing, for example, is related to the acquisition of basic principles in general, where- 
as memory is related to the retention of phenomena occurring in time and place 
in particular, with both processes involving the same mechanism. Consider this: 
Insofar as one does not learn, one has “little to recall.” Conversely, if one’s 
memory is poor, there is no sign of one’s having learned very much [Botwinick, 
1973, p. 254].” One infers memory for a response if the desired response is 
emitted at the time of testing. Unless the organism exhibits a desired response or 
a predicted change in behavior, one could assume forgetting, because of a failure 
in performance. 

This assumption, of course, is fallacious, since in this instance there are at the 
very minimum two possibilities that could account fo 
ity) of a desired response: 


L 


r the absence (unavailabil- 


The desired response or information was not learned initially, in which 
event we have a problem of learning. 


The information is available but not accessible during the retention test, in 
which case we have a problem of retrieval, 
Mandler (1967a) suggests that all stored information is available but that only a 


portion of it is accessible (i-e., is sensitive to recall) at any given time. The nature 


of its accessibility is a partial function of retrieval cues that may or may not be 
present in the recall situation. 


Measures of Retention and Forgetting ay 


In sum, the fundamental phenomena considered in measuring memory pro- 
cesses are (a) an input phase in which a stimulus response enters the nervous sys- 
tem; (b) a secondary phase in which whatever entered the system intitially is stored 
in the form of an engram (memory trace) within the nervous system; and, finally 
(c), an output phase in which whatever is stored is subject to retrieval in recogni- 
tion or recall form. Obviously, individual investigators, no one of whom will 
by himself resolve the contrary evidence found in memory research will, in ac- 
cordance with their priorities, study specific, discrete aspects of these enormous- 
ly complicated phases. The basic problem in learning and retention studies, how- 
ever, involves the manipulation of experimental procedures and materials in 
order to determine differential effects on the performance of varied age groups. 

Perhaps a review of procedures for measuring memory, such as recognition, 
recall, relearning, and reminiscence would be useful at this point. Indeed, they 
are methodologically similar to the measurement of learning. We are all familiar 
with objective-type tests in which one is to identify (recognize) the correct re- 
sponse among several alternatives (multiple choice) or between two choices (true- 
false or yes-no). In recall, one is asked a question (e.g., essay type), the answer 
to which the individual must generate from information accumulated through 
experience, Also, one could be instructed to reproduce original material in the 
absence of cues. In relearning, or the savings method, an individual is required to 
learn material for the second time. The difference between the amount of time 
or number of trials to criterion required for original learning and subsequent 
learning is referred to as savings. 

On a recognition test, the correct response is identified from among a number 
of alternatives. Presumably, the correct or desired response will be recognized if 
the individual learned the original relevant material, which consequently entered 
a storage system. However, the correct answer is not necessarily recognized 
because it was in memory but because the individual could have made a good 
guess. The good guess is a partial function of the individual’s having had suffi- 
cient, although incomplete, information about the correct response to make a 
distinction among alternatives. Also, through the process of elimination, one can 
often reject the wrong alternatives, thereby increasing the probability of guessing 
the correct response from among the remaining alternatives, none of which as- 
sumes the correct response was ever in memory. 


Compared to recognition, recall is somewhat m 
vidual is given a minimum of external cues from which to draw in order to make 


the correct response. For example, in serial recall the individual must recall a 
word in the exact one-by-one order in which it was learned. In this procedure 
the person is to anticipate the word following the word just presented. 
Comparatively, there is more forgetting in recall (whether the mode of pre- 
sentation is serial or free recall or paired associates) than in recognition because 
of interference among multiple possibilities, as opposed to the more restricted 


ore complex, since the indi- 
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range of alternatives in the latter method. In addition, recall seems to a 
both retrieval and recognition, since once the word is retrieved through searc i 
must also be recognized as the correct word in the correct order from among the 
other words in the list. In sum, recall involves both search and retrieval of stored 
information, while recognition apparently does not require retrieval. In ae 
former, complete learning is essential to correct responding, whereas only partia 
learning is sufficient in the latter. l ; 

We are already familiar with the procedures for presenting material to experi- 
mental subjects in verbal learning and memory studies; however, I would like to 
mention two relatively new basic techniques used in memory tasks. Namely, the 
distractor technique in which the subject is presented material to be learned, as 
is usual; however, the lists to be learned are short lists, and, at designated inter- 
vals, interpolated activity is introduced to prevent rehearsal by diverting (distract- 
ing) the subject’s attention from the relevant task. A distinct advantage derived 
from its usage is that a complete curve of forgetting is demonstrated in one ea 
perimental session. Also, there is the probe technique, in which the subject is 
presented a list of material of which only one item is relevant. For example, in 
a serial-recall list, the probe item is one of the items in the list and the target op 
test item is the one immediately following the probe item. Utilization of this 
technique yields a curve of memory influenced only to a slight degree by prac- 
tice. 

There are compound variations of the probe and distractor techniques, along 
with a variety of other new, sophisticated storage and retrieval instructions that 
elicit a recall or recognition response. For a detailed discussion, see Craik and 
Tulving (1975). A 

In the relearning or savings method, introduced by Ebbinghaus, the initial 
time required by the individual to learn the material is comp 
the individual takes to relearn the original material. The amo 
a function of the time differences in relearning the original m 
much time is saved in relearning). If, however, no forgetting 
formance is observed on the first relearning trial. Savings wi 
of the amount of forgetting or retention of the originally learned material. 

The savings method grew out of Ebbinghaus’s early investigations dealing 


with the relationship of nonsense syllables to meaningful material. While in his 
thirties he memorized stanzas of Don Juan. 


years of not having seen them, he relearned t 
he had completely forgotten them, he exhibited savings in the time taken to re- 


learn the stanzas (Hilgard, 1964). Thus, in the absence of recognition or recall, 
it would appear that partial effects of initial learning are retained. 


ared with the time 
unt of forgetting is 
aterial (i.e., of how 
occurs, perfect per- 
Il vary as a function 


Later, in his fifties, after over 20 
hem. Despite his observation that 
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thinking back in an attempt to recall and reconstruct experiences or just letting 
thoughts flow spontaneously. Typically, one would not be asked to recall facts 
in order to make a decision. In either event, there is the problem of accuracy of 
recollection, since the investigator must rely on the individual’s report of the 
“truth” in the absence of an objective measure of validity. Questionnaires have 
been developed to test its reliability; however, from an empirical point of view, 
these would seem to be questionable. 

The value of this form of recall as an aspect of memory seems to lie in its re- 
lationship to one’s overall adaptive behavior, since it appears to be a universal 
phenomenon, in varying degrees, after about age 10 or so. 


MEMORY MODELS 


It was out of the Ebbinghaus method of varying retention intervals in verbal- 
learning studies that later investigators replicated and expanded his technique to 
provide evidence for a short-term retention of verbal items, which implied that 
memory had a compound nature. Specifically, Brown (1958) and Peterson and 
Peterson (1959) demonstrated that forgetting of nonsense syllables was remark- 
able after a few seconds’ time span. On the other hand, Sperling (1960) called 
attention to a primary sensory storage system, thereby relegating short-term 
Storage to a secondary position, since all incoming stimuli must enter through 
the senses. His investigations indicated that verbal material lasted in the visual sys- 
tem for about 200 milliseconds if the material were not processed further. Thus, 
Sperling’s findings suggest at least three stages in memory. The first is a complete 
trace of stimuli impinging on the organism in the sensory system. The second is 
short-term memory (STM), out of which one immediately recalls material before 
it decays, The third is long-term memory (LTM) of a relatively permanent nature, 
which contains material that has been learned. To account for the multiplicity of 
stages in the memory process, investigators began theorizing on the nature of 
information processing in the human. The dominant model, using the computer 
analogy and having three stores (sensory, short term, and long term) was that of 
Atkinson and Shiffrin (1968), to which we now turn. 


Human Information Processing 


Similar to a computer, human memory can be construed as characterized by 
input-output operations, with limitations defined by the nature of a program’s 
instructions. a 

Atkinson and Shiffrin (1968) suggest that information is transferred from 


STM to LTM to become a fixed feature of memory. “The important aspect of 


this transfer, however, is the wide variance in the amount and form of the trans- 
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ferred information that may be induced by control processes [Atkinson & Shif- 
frin, 1968, p. 106].” So Lease 

Control processes, as one aspect of processing, refer to the strategies an indi- 

vidual will use in handling information. Control of rehearsal is one such strategy 
used by an individual, contingent upon experimental conditions and individual 
differences. It is construed as a temporary feature (lending itself well to modifi- 
cation) of memory, whereas the ability to rehearse is a fixed structural feature, 
a second aspect of processing, having a neurological base (not modifiable). Short- 
.and long-term memory are also permanent features.) In sum, the decisions to 
select out specific aspects of an information pool, whether or not to rehearse 
them, and when to retrieve the information are under the voluntary control of 
the individual and are called “control processes” in memory. 

If the individual directs attention to the rehearsal strategy (control process), 
then the transferred information is relatively weak and sensitive to interference 
effects. If, on the other hand, attention is focused on coding operations (control 
process), then that information increases in strength. Atkinson and Shiffrin refer 
to the coding process as a modification (and therefore change) of information in 
STM as a function of the search (control process) operations of LTM. 

At this point I caution the reader of the danger of oversimplification in sum- 
marizing enormously complicated theories of memory; however, as stated earlier, 
my purpose is to treat those aspects of learning and memory that are amenable 
to experimental analyses on the effects of aging as such. I am therefore not par- 
ticularly interested in the broad theoretical implications of highly complex mem- 
ory structures that may or may not be testable or, more importantly, may not 
be applicable to the educational gerontology area, 

At any rate, in synoptic form, the Atkinson-Shiffrin model posits that infor- 
mation is processed through three identifiable storage systems: (a) a sensory reg- 
ister in which incoming stimuli are held temporarily and are subject to decay 
and interference effects from additional incoming stimuli; (b) an STM of variable 
capacity in which a limited amount of information can be processed contingent 
upon one’s memory span, which is a function of information decay in STM and 
of rehearsal that increases the strength of decaying information; and (c) LTM, in 
which learned material is of a relatively permanent form but, nonetheless, is also 
subject to decay and loss of accessibility through interference, as observed in the 
retrieval process when one initiates a search strategy. 

Some investigators have proposed alternatives to the computer metaphor and 


to the stage (STM and LTM) model of memory, of which one is referred to as 
the “levels of processing” construct., 


Levels of Processing 


In contrast to the com: 


puter model of Atkinson and Shiffrin, Craik and Lock- 
hart (1972) propose a 


“levels of Processing” framework that suggests that the 
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real issue in memory research is the nature of the processing that the material 
to-be-remembered has undergone. They submit that as depth of processing in- 
creases, forgetting decreases. The initial level refers to the processing of physical 
properties of incoming stimuli. The following level is deeper than the first and 
refers to the recognition or discrimination of the incoming stimuli as discrete, 
whereas the next deeper level refers to input that is organized as a function of its 
meaningful aspects. Expressed differently, perfunctory processing results in an 
STM condition, whereas deep processing leads to an LTM condition. 

It was Craik and Lockhart’s dissatisfaction with a multistorage or “box” ap- 
proach to memory research that led to their formulation of a levels of processing 
framework, which, they felt, was also subject to modification through additional 
research resulting from well-designed questions. Their specific criticism of pre- 
vious models related to their marked limitations in explaining the capacity, 
coding, and forgetting aspects of memory. In order to obviate contrary evidence 
of these phenomena, one approach is to direct attention to the encoding opera- 
tions themselves and to entertain the notion that rates of forgetting are directly 
related to the nature of encoding. 

According to these investigators, 
temporary, limited traces of sensory interpretations to the more permanent traces 
of meaningful associations. Memory is related to perceptual processing levels 
that may or may not be categorized into stages such as sensory interpretation 
and pattern recognition. Processing levels may be more useful if conceptualized 


memory lies along a continuum from the 


as a continuum of analysis. 
The levels of processing construct involves a central processor mechanism 


which can be directed to any level of processing. To the extent that items are in 
the processor and are therefore receiving attention, they are not subject to for- 
getting, However, if the processor is diverted from these items, the rate of forget- 
ting becomes a function of the level of processing for the items; that is, the 
material is lost at a rate defined by its level of processing, so that rates of forget- 
ting are slower for the deeper levels. 

By way of summary, Craik and Lockhart suggest that the memory trace is a 
function of perceptual processing, in the sense that perception can be construed 
as a pattern of interpretations. These analyses begin at the sensory level and pro- 
ceed to semantic-associative operations, so that the nature of the memory trace 
is related to the extent of perceptual analysis of the stimulus. The strength of a 
trace corresponds to the level of processing, so that items receiving full attention 
and analysis with associations (i.e., deep analysis and processing) lead to relative- 
ly permanent traces, while items receiving less than full attention lead to tempo- 
rary (transient) traces. 

Finally, they focus on Type I rehearsal, which refers to the continued proces- 
sing of items already analyzed solely in order to maintain their accessibility, and 
Type II rehearsal, which involves a deeper analysis of items that leads to improved 


memory under retrieval conditions. 
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DISCUSSION 


There is conflicting evidence as to whether all verbal material is stored in a 
unitary system or whether there are different types of memories corresponding 
to the nature of input and, moreover, to the kind of operation performed on 
that input. Let us therefore examine some of the arguments surrounding the 
issues. 


Depth of Processing 


Craik and Tulving (1975) review some of the advantages of the levels frame- 
work, such as its emphasis on the dynamics of trace formation and encoding 
(input) operations and its obviation of the necessity to verify limits of storage 
capacity in order to specify the coding characteristic of each level or to describe 
the transfer of material from one level to another as a function of a specific 
mechanism. However, despite the advantages, the approach has some limitations. 
These researchers therefore have raised the following question: Does the levels of 
processing framework say anything more than that meaningful events are well re- 
membered? 

The most obvious shortcoming of this notion is that rate of forgetting is not 
functionally distinct on an invariant basis and therefore is not predictable. There 
is thus a sort of circularity present in the framework, since rate of forgetting is a 
function of level of processing, but depth of processing is defined after rate of 
forgetting has been defined. 

Craik and Tulving (1975) described 10 experiments conducted within the 
levels framework, and although one basic paradigm was used throughout the 
investigations, they utilized several variations, the discussion of which is beyond 
the scope of this chapter. Briefly, subjects were informed that they were partici- 
pating in a perception and speed of reaction study in which they would be pre- 
sented words over a number of trials. Prior to presentation of the word, each 
subject was given a question which was to initiate processing of the word to 
various levels of analysis. Processing to a shallow level involved questions about 
the physical properties of the word, whereas processing to a deeper level involved 
questions related to the meaning of the word. For example, typical questions 
such as “Is the word an animal name?” and “Would the word fit the following 
sentence?” were asked. Subjects would then answer yes or no. Following the 
question and answer trials, subjects were given an unexpected free recall or rec- 
ognition test covering the words used in the initial phase of the study. The gen- 
eral hypothesis was that deeper level questions would result in a more sophisti- 
cated memory trace, which in turn would be related to higher performance scores: 


I would like to mention, in addition, that the incidental learning paradigm, 3 


model which lends itself well to testing the levels notion, was used in at least 
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three of the experiments reported, since it seems entirely appropriate to con- 
ceptualize incidental learning as a shallower level of processing than intentional 
learning, in which one has focused attention on the material to be learned. (The 
reader is reminded that instructions for intentional learning relate directly to 
what is expected of the subject, whereas for incidental learning the instructions 
relate to performance on a task other than the one on which the subject is test- 
ed, so that the test material has received only partial attention. I am not suggest- 
ing that the underlying mechanism is different in these operationally defined 
kinds of learning.) 

These investigators concluded that recall or recognition of words is a function 
of the nature of the encoding operations carried out on the items, contrary to 
earlier evidence, which placed emphasis on such phenomena as intention to learn, 
degree of effort, task difficulty, decision times, extent of rehearsal, etc. They 
point out that traditional paradigms described memory traces and associations in 
terms of strength. Acquisition, retention, transfer, and retrieval were in turn a 
function of strength of associations. In the present series of experiments, how- 
ever, the traditional determinants of strength were held constant. The indepen- 
dent variable was the mental activity of the learner, as influenced to varying de- 
grees through instructions, for example and thus it was shown to be a significant 
factor in memory performance. The authors submit that subjects do not remem- 
ber what was “out there,” but what they did during encoding. 

The results of their experiments indicate that presentation of “learn” instruc- 
tions is not related to the best performance. Rather, when learners are presented 
with material along with instructions to learn, they use idiosyncratic encoding 


Operations on the material to be learned. 


Short-Term Memory 
r aspects of exper- 


In our everyday discussions we often refer to those events o 
in another, which 


ience that we tend to forget in one instance or to remember 
Suggests that memory functions in at least two different manners; that is, on 
short-term and long-term bases. On the one hand, we recall telephone numbers 
Up to several minutes after the first exposure and then forget them, which for 
Some serves as an example of STM. If, on the other hand, the number is a fre- 
quently used one, the continued repetition or rehearsal of that number is related 
to its entrance into LTM, where it has the potential of bein 
time without reference to the telephone directory (ie., the number has been 
learned and therefore committed to LTM in a relatively permanent form). 

Thus, the processing of information into LTM apparently demands that it 
remain in STM for ample processing time, which is subject to interference from 


competing events, such as interpolated activity. 
To illustrate the phenomena of proactive and retroactive interference, Peter- 


g recalled at a later 


64 3. Memory 


son and Peterson (1959) conducted an STM study in which subjects were asked 
to recall a consonant-vowel-consonant (CVC) trigram after varying retention in- 
tervals of 3-18 seconds before recall. During the retention intervals subjects 
counted backward by threes or fours to prevent rehearsal until a light signaled 
for them to recall the trigram. This distraction a was both unimportant to the 
memory task itself and cumbersome. The investigators found that as retention 
interval increased, accuracy of recall decreased to the extent that after 18 sec- 
onds accuracy was reduced to virtually nothing (despite the fact that recall of 
three letters is relatively simple). 

The interpolated activity apparently served as interference to the correct 
recall of the trigram, the possibility of decay during the time interval notwith- 
standing. These investigators interpreted their findings as favorable to the passive 
decay (as a mechanism of forgetting) hypothesis. For our purposes, the study is 
important because it demonstrates rapid forgetting, which defines STM as dis- 
tinct from LTM, where material is retained for longer periods of time. Subse- 


quent to this study, an enormous amount of research has been conducted on the 
duplex theory of memory. 


Serial Position Effects 


McGeoch and Irion (1952) report that since the early studies recounted by 
Ebbinghaus in the 1870s investigators have found that when one memorizes a 
list of nonsense or meaningful materials one learns the beginning (primacy) and 
the end (recency) more readily than the middle portion. If the absolute number 
of errors made at each position of the list is plotted, a serial position curve in- 
variably results; that is, a curve showing bowness and skewness in which begin- 
ning items have the least errors, middle items the most, and those at the end the 
next least number of errors appears. Glanzer and Cunitz (1966) suggested that 
recency represents items in STM and conducted a test of the hypothesis that the 
serial position curve is a function of output from short- and long-term storage 
mechanisms. They submitted that recall of material from the primacy end is 
output from LTM, whereas recall of material from the recency position is output 
from STM, thereby providing the research community with a vehicle to produce 
evidence for a multistore memory. 

At any rate, the relative invariance of position effects (on serial position 
curves) in rote verbal learning has been demonstrated under many conditions in 
which a wide variety of stimulus materials were used. Various theories have been 
submitted that presumably account for the serial position effect, although until 
1952 the Lepley-Hull theory had received the most support, either through 
empirical evidence or theoretical analysis. This theory essentially posits that the 
serial position curve is a functon of the degree of inhibition associated with 
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responses to the middle segment of the list (intralist interference). A number of 
experiments conducted to test this theory and several other hypotheses yield 
data that indicate that the shape (bowness and skewness) of the curve is invari- 
ant under a wide range of experimental procedures and conditions, such as 
massed and distributed practice, instructions, association strength of items, 
variations in retention and interitem intervals, length of list, and “differences in 
learning ability and extraexperimental conditions beyond formal retroactive 
and proactive inhibition [Agruso & Reckase, 1976, p. 569].” 

The interference theory of memory accounts for the position effect in 
terms of bonds or associations of items within the list to be learned. Expressed 
differently, learning is considered to be the formation of new associations 
between each item of the list with every other item of the list; that is, it follows 
the laws of conditioning and is therefore subject to extinction and spontaneous 
recovery. End items are easier to learn than middle items because of less com- 
petition or interference by adjacent items. 

Information processing theory, on the othe 
cesses one item at a time until the item is committed to memory. Just as a com- 
d retrieves information, so does the 
This approach construes 


r hand, suggests that a learner pro- 


puter encodes, stores, operates upon, an 
human organism, through the central nervous system. 
learning the list to be a function of the learner’s particular perceptual (attention) 
Strategy. Studies generated by these accounts of the serial position effect provide 
experimental evidence for short- and long-term storage in the memory process. 

Murdock (1960), in response to the paradoxical experimental findings with 
respect to the serial position curve, stated that “it would almost seem that the 
shape of the serial position curve has nothing whatsoever to do with learning... 
since it seems to be unaffected by variables that are known to affect rate of 
learning [p. 24]."” Murdock submits that the curve is due to the unequal distinc- 
tiveness of the items because of their ordinal position within the list; that is, ini- 
tial items are more distinctive than middle items. 

In view of the foregoing, it would seem appropriate to go beyond the learning 
variables, If the curve is not a function of learning, then perhaps it is a function 
of developmental level (age). Directly related to this, Agruso and Reckase (1976) 
conducted a verbal-learning study to determine if the curve remains invariant 
across developmental age levels under different rote learning tasks when the 
Curves are expressed as Indices of Relative Difficulty (transformed error scores). 

Eighty students, aged 5 through 11, served as subjects for their study. Each 
subject participated in two experimental tasks, multitrial free recall and serial 
recall, Seven words for each of the tasks constituted the list length. A multiple 
discriminant analysis on the transformed error scores of the four age levels 
indicates “that age or grade level in and of itself is not a significant factor in 
changing the bowed skewed curve found in rote verbal learning tasks [p. 569].” 
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Expressed differently, there were no significant differences in performance of 
the developmental levels studied in terms of mean indices of relative difficulty at 
each position (Agruso & Reckase, 1976). 

In addition, and perhaps more pertinent at this point, is the fact that the 
effect of position on the curve was found to be consistent with findings reported 
by other researchers. The serial position effect demands explanation by any 
model of memory, since the same effect is observed in STM and LTM studies, 
the same kind of proactive inhibition and rates of forgetting as a function of 
item similarity, all of which could be interpreted as evidence for one memory 
characterized by different modes of expression. 


Long-Term Memory 


The notion of a dual memory process was first systematically investigated by 
D. O. Hebb (1949), who described memory processes in terms of neuronal 
changes, which, of course, is clearly a physiological theory, notwithstanding his 
behavioristic tendencies. For Hebb (1972), STM is a “reverberation in the closed 
loops of the cell assembly and between cell assemblies while LTM is more struc- 
tural, a lasting change of synaptic connections (p. 97].” The hypothetical dual 
Process operates together. Long-term memory is seen as a function of the amount 
of time the reverberation of STM lasts. 

In other words, Hebb suggests that a network of neuronal activity repeatedly 
exciting each other is the basis for STM, while structural changes in the neuronal 
network form the basis for LTM. For him, memory is the retention of learning, 
viewed as a permanent modification of transmission pathways. Memories are 
stored throughout cortical areas of the brain and not in a single neuron. 

To illustrate a dual process in memory storage, Hebb (1961, pp. 37-51) con- 
ducted a study on the effects of repetition on memory. College students were in- 
structed to repeat, in the exact order of presentation, a series of nine digits, 
which were read to them at a rate of one digit per second over 24 trials. The 
same nine digits were used on each trial but were given in random orders. Every 
third series was identical: however, the students were unaware of that, Results 
indicated consistent improvement with rehearsal of the repeated digits and sta- 
bilized performance for the randomized series of digits. Both short-term and 
long-term retention increments are observed when the material to be recalled is 
repeated before the retention test. Hebb pointed out that if there is a distinction 
between LTM and STM, recall of both sequences should be similar; however, as 
indicated, repetition increased performance (which, 
initial position). 

Hebb suggests that the repetition every third trial had an additive effect on 
the storage of that material. In other words, the STM of nine digits, even after 
careful attention, is temporary, The listening of the next series of digits inter- 


of course, is contrary to his 
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feres with the recall of the following series; however, and more importantly, 
there is apparently some trace or beginning of structural change. What is erased 
through interference is STM; however, the trace (through repetition) after each 
third trial forms the basis of LTM, which is relatively permanent. However, its 
permanency is a function of interference patterns that may or may not affect 
what has been stored. In other words, a consolidation period (15-60 minutes) in 
which stored material remains undisturbed is demanded by LTM. 

Melton (1963) replicated the Hebb experiment, reporting similar results. He 
suggested that both immediate and delayed recall are affected similarly by task 
conditions. Thus, the existence of distinct memory mechanisms is questionable, 
and it could be that STM and LTM lie along a continuum. Given that a distinc- 
tion between STM and LTM is by no means clear at this point, the Hebb and 
Melton results have been interpreted as evidence for independent and parallel 
Processes; that is, the digits listened to entered STM and LTM concurrently. (It 
would seem that the real problem in LTM is that of the retrieval process.) 

Waugh and Norman (1965) pointed out that investigators had fallaciously 
assumed that items held for several seconds must be retrieved from STM. They 
suggested, however, that items could enter LTM quickly, while at the same time 
remaining in STM. Thus, recall of items is a function of STM and LTM processes. 

These investigators would utilize the notion of two stages in memory, but, 
rather than defining them in terms of the task or retention interval, they would 
use the concepts of “primary memory” (PM) and “secondary memory” (SM), 
both of which refer to STM. The ambiguities concerning the theoretical relation- 
ships between PM and SM to LTM are beyond the scope of this book. Items in 
PM are maintained through the process of rehearsal through which items are 
transferred to SM. Specifically, up to four items are temporarily held and orga- 
nized in PM as processing for permanent registration (and retrieval) in SM. 

At any rate, if one assumes two kinds of storage, then the nature of the dis- 
tinction is that STM is of limited capacity while LTM is virtually unlimited; that 
is, viewed from a physiological framework, there are 10-12 billion neurons in 
the brain, the interconnections of which have the potential for storing a practi- 
cally infinite amount of information. In addition, RNA molecules are also ca- 
Pable of storing great quantities of information, which is discussed on p. 72. 

Let us now turn to the brain structures required for the storage and retrieval 


of information. 


NEUROLOGICAL CORRELATES OF MEMORY 


There is little doubt that the human organism’s nervous structure 1s changed 
with each new experience, a change that is somehow registered by the nervous 


System for a relatively permanent period of time. 
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One approach to the study of brain and behavior demonstrates that the CNS 
is capable of modifying incoming sensory stimuli. From this frame of reference 
interest lies in how information is transformed and coded. Another approach is 
to study how incoming stimuli modify (change) the CNS so that the change can 
influence future information processing. 

There are a variety of techniques within the physiological psychology para- 
digm that attempt to gain evidence to the specific mechanisms utilized in the 
acquisition, retention, and retrieval of information and in brain changes; how- 
ever, I shall discuss briefly the findings of the brain lesion technique, omitting 
the electrophysiological approach. In a later section I shall deal with the chemi- 
cal approach to the investigation of memory, in which a chemical agent is admin- 
istered to subjects, whose behavioral (or molecular) changes are then observed. 

The real problem, however, concerns the organism’s ability to adapt to a 
changing environment. As discussed earlier, the nature of the phenomena ob- 


served in learning and memory (including retrieval) is contingent upon the state 
of the organism’s entire system. 


Anatomical Aspects 


Studies by Rosenzweig, Bennett, and Diamond (1972) have demonstrated 
that experience does produce observable anatomical and chemical changes in the 
brains of rats. They found that the level of acetylcholinesterase in the brain was 
changed by problem-solving tasks and that additional new experiences changed 
the weight of the rat’s brain. (As indicated earlier, the explanation of the rela- 
tionship of these changes to learning and memory will come from cross-disci- 
plinary research.) 

In a series of further studies on the effects of an enriched versus an impover- 


ished environment, Rosenzweig et al. (1972) reported that rats from each envi- 
ronment differed in such a way that 


rats with an enriched experience had a greater weight of cerebral cortex, a 
greater thickness of cortex and a greater total activity of acetylcholinesterase 
but less activity of the enzyme per unit of tissue weight. Moreover, . . . consid- 
erably greater activity of another enzyme: cholinesterase, which is found in 
the glial cells and blood capillaries that surround the nerve cells . . . more glial 
cells . . . which may account for the increased activity of cholinesterase. . . . 


The greatest differences .. , were found in the occipital cortex, which is rough- 
ly the rear third of the cortical surface [p. 24]. 


Thus, the evidence of changes in the brain as a function of experience is com- 
pelling; however, its importance is not that it provides direct evidence for mem- 
ory storage but that it demonstrates the brain’s sensitivity to environmental 
stimuli, which of course is essential to a physiologi 


cal theory of memory. Some 
questions that baffled investigators even before t 


he early investigation of Karl 
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Lashley have not been resolved. For instance: How are brain cells changed by ex- 
perience, and what are the functions of brain structures in the process of the 
storing of information? What are the necessary and sufficient conditions to ef- 
fect alterations in the nervous system so that traces have the potential to affect 
behavior following the initial input? Deutsch (1969) provides a detailed discus- 
sion of these and similar questions related to the physiological basis for learning 
and memory. He also includes sources on RNA transfer phenomena. 


The Engram 


An additional question remains unanswered: Where is the locus of what has 
been learned; that is, where is memory recording past experience stored in the 
brain? Karl Lashley (1960) once remarked, “I sometimes feel, in reviewing the 
evidence on the localization of the memory trace, that the necessary conclusion 
is that learning just is not possible. Nevertheless, in spite of such evidence against 
it, learning does sometimes occur [p. 501].” 

For over 30 years, Lashley searched for the locus of the memory trace (en- 
gtam). In 1950 he reported that a cortical localization of the engram had not 
been found. The method used by Lashley was to condition animals on acquisi- 
tion and retention tasks and then to produce lesions (cortical destruction) in 
Specific regions of the cortex. Although brain lesions have been observed to dis- 
rupt the retention of some tasks (simple visual learning, for example), Lashley 
was looking for specific regions (assuming that the brain is divided into a system 
of discrete units, each with a specific role) where ablation would neutralize an 
engram, Apparently, the engram was not totally removed. Rather, a neural path- 
way to the memory trace was destroyed, thereby making accessibility to the 
memory difficult. 

He submitted that his extensive research failed to produce evidence of a spe- 
cific location in the brain for the memory trace because engrams were stored in 
diverse places throughout the brain’s cortical and subcortical areas. 

Although he failed to destroy specific long-term memories, he derived the law 
of mass action, which essentially states that disruption of memory is an increas- 
ing function of the amount of tissue destroyed; that is, the more the tissue dam- 
age, the more it affects one’s behavior. Some additional general conclusions are 
that new associations are inextricably related and connected to similar associa- 
tions and that the cells of the brain are in a state of constant activity, so that, 
in an instance of reproductive memory, recall involves millions of neurons to the 
extent that the same neurons holding memory traces of one evenk are also in- 
volved in an immense amount of other activity. Finally, learning and retention 
involves a complex of neurons which change and thereby subsequently become 


Sensitive to a specific stimulus or pattern of stimuli as a function of unknown 


mechanisms. 
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Cortical Stimulation 


The neurosurgeon Wilder Penfield (1954) reports that memories have been 
evoked by electrical stimulation of the temporal lobe of human patients sched- 
uled for brain surgery. A selected area of exposed temporal cortex was electrical- 
ly stimulated, and patients were asked to report their immediate response. Past 
experience in the form of vivid visual images or the vivid hearing of specific 
sounds was reported. The recollections apparently included all the details asso- 
ciated with the original experience, including the original emotional reactions. 

Subsequent electrical stimulation of the exact cortical area which was mapped 
following the initial stimulation produced the same reports too at different 
times. In other words, the stimulus apparently directly evoked a precise memory. 
In Penfield’s words (1969): 


A stimulating electrode, applied to the surface of the interpretive cortex of a 
conscious man, sometimes selects a moment in past time and causes the stream 
of consciousness to flow again. This record apparently includes all that the 
individual was aware of at the time, things seen and heard in normal detail, 
things felt and believed. The flashback strips of experience, which have been 
summoned thus from the past, include . . . all of the individual's awareness and 
nothing of what he ignored. 


It is clear that the neuronal action that accompanies each succeeding state 
of consciousness leaves its permanent imprint on the brain, The imprint, or 
record, is a trail of facilitation of neuronal connections that can be followed 


again by an electronic current many years later with no loss of detail, as though 
a tape recorder had been receiving it all [p. 165). 


Significant also is the fact that when Penfield delivered the same mild electri- 
cal stimulus to other regions of the cortex, different experiences or no past ex- 
periences at all were reported by his patients. Although the experiences are re- 
ported as if they are recalled exactly as they originally happened, objective veri- 
fication is lacking. The question of the extent to which distortion of the actual 
experience operates is unanswered. In addition, the loss of brain cells (about 
20% of which are irretrievably lost by age 65 or so) over time must certainly 
exert some influence on the qualitative and quantitative nature of recall. 

In short, researchers have traced nerve pathways in the brain through the ap- 
plication of mild electrical stimulation in both humans and animals, As a result 
of their investigations, specific areas of the cerebral cortex have been associated 
as visual, motor, or auditory regions. 

The memory trace has not been found, however, in spite of the fact that, from 
a stimulus-response standpoint, nerve pathways have been established. Research 
findings are still at variance with the evidence of Lashley, who had demonstrated 
earlier that rats could still respond to pattern stimuli and perform complex learn- 


ing tasks subsequent to the destruction of 80% or more of visual cortex and 
major nerve pathways to their brains. 
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The Hologram Analogy i 


Karl Pribram and Karl Lashley have demonstrated independently that massive 
insult of brain tissue does not cause recognition, which is a function of memory 
storage, to cease. A variety of experiments dealing with persons who have suf- 
fered strokes, thereby sustaining partial destruction of a neural system, have 
shown that these individuals are capable both of learning new tasks and of re- 
calling Past experiences from memory. These findings provide compelling evi- 
dence that the neural circuitry essential to recognition and recall processes is dis- 
tributed throughout regions within related brain networks. 

Many researchers have therefore reached a consensus that whatever is stored 
in the brain’s cortex is not only highly resistant to forgetting but is also appar- 
ently divided over large areas of brain tissue. 

Karl Pribram (1969, 1972) suggests the principle of the hologram as a highly 
sophisticated hypothesis of information storage and suggests the analogy of a 
hologram as the hypothetical neural substrate of memory or as the mechanism 
“by which experience can be experienced [Pribram, 1969, p. 198].” 

A major assumption on which the hologram analogy rests is that, initially, 
Perception involves some neural change which is eventually recorded permanent- 
ly within a neural system, What is recorded, therefore, must have properties en- 
abling the record to be manifested, upon reception of an appropriate stimulus, in 
recognition or recall form. The neural hologram presumably has the properties 
required for an information storage system. And, in addition, it qualifiably 
accounts for the distributed memory mechanism in brain tissue, which can con- 
Ceivably explain the failure of researchers to destroy specific memories. 

Pribram, Nuwer, and Baron (1974) delineated the heuristic value of a holo- 
graphic model of memory. The advantages of such a model are: 


"The Pribram references explain the nature of holograms and provide explanations of 
oe neurophysiological processes leading up to and including the making ofa hologram. In 
addition there is discussed there the fundamental relevance of neurochemical research find- 
Ms to education, 
me a ere a symposium, ouri ies 
that i i ild at Stanford University in Jaat Hs 
that ti ¢ analogy is both highly speculative and pos 

he hypothesis is too simple, not only in view o 


Ci i 
thee brain, but also because the nature of memory 
e 


“Fourier Analysis in the Visual System and the Neural Holo- 
1975, in which some participants suggested 
y nontestable. Several participants feel 
f the demands made by an enormously 
must be explained by factors beyond 


aw of mass action. r R ' 
An additonal inian lies in the fact that with the analogy Pribram is referring a 
Waves and not to neural impulses in the brain, Since the two must interact, we are eee 
ihe enormously complex problem of interaction, with its inherent difficulty in explaining 
differential functions and specific contributions not only to what is stored, but to the pro- 
ici! Of storage itself, n n 5 
A According to some researchers the holographic model is not a theory of perception, 
site, among other reasons, it does not predict an individual's ability to perceive change. 
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Property of distributed storage: Holographic memories show large capacities, 
parallel processing, . . . associative storage for perceptual completion and for 
associative recall. The holographic hypothesis serves therefore not only as a 
guide to neurophysiological experiment, but also as a possible explanatory 
tool in understanding the mechanisms involved in behaviorally derived prob- 
lems in the study of memory and perception [p. 454]. 


I feel that the evaluation of the holographic hypothesis is premature, since it 
has not been applied to a sufficient number of problems in memory. And al- 
though there remain deep ambiguities in psychological theory when principles of 
holography are applied to account for the structure of memory, the hypothesis 
is nonetheless testable and worthy of further research. 


Biochemical Basis 


The real problem in the study of memory from within the biochemical frame- 
work is to determine the mechanism that stores the organism’s experience. Some 
investigators hypothesized that memories might be stored in a chemically coded 
state in the nucleic acids of nerve cells, namely deoxyribonucleic acid (DNA). 
This appeared entirely possible, since the potentially almost infinite number of 
various molecular patterns of DNA would explain the seemingly unlimited ca- 
pacity of the brain to store experiences. Some investigators had suggested that 
memories were stored in ribonucleic acid (RNA); however, since this particular 
molecule undergoes change in some intracellular processes, its long-term storage 
capacity is doubtful. 

The biochemical explanation suggests that an increase in activity in nerve cells 
is related to an increase of these cells’ RNA, which is essential to the process of 
protein synthesis in the cells. The argument follows these lines: If the assump- 
tion is correct that there exists a bond between contiguous, repeated incoming 
stimuli activity and RNA, it is possible that the proteins in nerve cells function 
as memory traces. (I had discussed earlier the role of repetition in memory pro- 
cesses, suggested by many investigators as essential to permanent storage.) 

Whether or not the DNA-RNA complex serves as the memory molecule is 
questionable. The precise role of the nucleic acids in coding and cell processes 
within a learning and memory context is ambiguous, to say the least. 

Enesco (1967) published a review and evaluation of RNA as the memory 
molecule. In short, he submitted that yeast RNA is “not incorporated into brain 
tissue and does not increase brain synthetic activity [p. 33].” Previously, some 
investigators reported beneficial effects from introduction of yeast RNA into 
senile patients and animals; however, according to Enesco, these effects are not 
explained “in direct relation to the hypothesis that RNA within the brain en- 
codes memory information [p. 33].” 
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There is a substantial body of evidence that establishes the existence of per- 
formance decrement with age in certain aspects of the memory process. Memory 
has been construed as a time-based process operating in the sequence sensory 
registration, immediate, short-term, intermediate, and long-term memories. 
Other concepts found in the literature are those of very short-term, prepercep- 
tual trace, stimulus trace, primary-, and secondary memory. In addition, the re- 
cent literature reflects usage of such terms as acoustic, semantic, and episodic 
memory, since these presumably provide the specificity implied in the usage of 
some of the older terms. In any case, I shall view memory as a dichotomized, 
time-related process (with points of emphasis alternating among processes, tasks, 


and retention intervals), notwithstanding the unresolved issue of whether or not 


there is more than one mechanism in memory. 

Investigators have referred to losses in memory as stemming from deficits in 
either registration, storage, or retrieval. And although we will discuss registration, 
the emphasis will be on storage and retrieval, since these phenomena are consid- 
ered the most problematic for the aged. Acquisition and retention as related to 
time between learning trials operationally define the particular phase of memory 


under study. 


Learning and Memory 
the distinction between 


I will follow through here on my earlier discussion of 
tricably intertwined. 


learning and memory, in which I suggested that they are inex 
The usefulness of conceptualizing such a distinction comes to light when an in- 
vestigator must interpret whether the aged’s performance in a recall or recogni- 
tion task is related to a learning or to a memory deficit. From an experimental 
viewpoint, it is one thing to say that the performance decrements found in the 
aged are a function of memory deficits; but it is not entirely out of the question 
that their relatively poor retention is due to a learning disability. 

The evidence is compelling that the performance of the aged on learning tasks 
is characterized by decrements (Gladis & Braun, 1958; Jerome, 1959). On the 
other hand, Wimer and Wigdor (1958) found that when two age groups initially 
learned paired associate material equally (i.e., to criterion of one perfect repeti- 
tion) no age differences in recall were observed. Jerome (1959) suggested that 


the elderly may recall less on delayed (memory) tests because they may have 
s. Hulicka and Weiss (1965) reported simi- 


learned less during the acquisition trial: 
lar findings, which suggests that age related decrements are a function of degree 
lated to degree of initial learn- 


of acquisition; that is, memory performance is re 
ing. Gilbert (1941) reported significant age differences in memory span tests, 
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consistent with Wechsler (1944), who submitted that memory declines rapidly 
with age. Hulicka (1966) suggested that the subtests of the Wechsler Memory 
Scale may be more a measure of learning than of memory. Kriauciunas (1968) 
submits that, despite the ambiguities here, age differences in memory span or 
other forms of recall are negligible when degree of acquisition or learning is equal. 

Moenster (1972) conducted a study to determine if the reported decrements 
in learning ability with age are due to learning or memory variables. The subjects 
were 192 females aged 20-94. They were divided into five age groups of 20-29, 
30-39, 40-54, 55-69, and 70-94 years. Each subject was given a meaningful 
story of several paragraphs in length to read. Immediately following the reading, 
each subject completed a 20-item multiple-choice test which served as the mea- 
sure of learning. Following 10 minutes of either related or unrelated interpolated 
tasks, subjects were given the same 20-question test which served as a measure of 
memory. 

Results show that the age effect alone was significant for learning and mem- 
ory (p < 001). However, adjustments were computed for learning scores under 
the memory test conditions, and age differences were not observed. Moenster in- 
terprets these findings as supportive of Jerome’s (1959) conclusion, that is, that 
memory performance decrements are a function of learning deficits with age. 


Primary and Secondary Memory 


Talland (1965) designed a study to determine the effects of three sources of 
interference on immediate memory span. In this experiment, 200 male subjects 
of age range 20-69 were divided into five groups of 10 years’ age span each. The 
three sources of interference were (a) free recall, in which the subject was instruct- 
ed to recall words in any order; (b) selective recall, for which the subject was to 
report the unrepeated word (there is no response interference, but search and 
matching of items in store is essential); and (c) restrictive recall, in which all the 
words were to be reported in any order, but the unrepeated word was to be re- 
ported last in the list to be recalled. Lists of words ranged in length from 4 to 13 
words, with varied lists of 4 to 7 words. The lists were constructed of unrelated 
words, with the exception of 1 word which was unrepeated, but in a different 
order, in each list. All words appeared twice except for the 1 unrepeated word. 
Results indicate that for all the lists of 4, 5,6, or 7 words there were no signifi- 
cant age differences observed. However, differences were observed when lists 
exceeded 7 items, to the extent that, as age increased, recall decreased. This find- 
ing could be due to additional response interference from the additional items. 
Interference effects due to recall were not indicated until age 50. At all age levels 
some forgetting was found in the free-recall condition, which requires minimal 
organization of the word list for registration. Talland suggests that interference 
here is a function of the recall process itself and is beyond the immediate mem- 
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ory span. Decrements in selective recall are due to search and matching strategies 
and any subvocal recital used in a particular individual strategy. These findings 
have been interpreted to mean that age decrements in immediate memory result 
from response interference in interaction with search and matching operations, 
which is consistent with Talland’s (1968) findings from a series of short-term re- 
tention studies in which he suggested that performance deficits in the aged that 
differentiate them from the young are essentially a function of an increased 
susceptibility to response interference. The age-related decrements in the restric- 
tive recall condition could be related to the aged’s difficulty in reorganizing 
verbal material. 

Craik (1968) conducted a series of experiments to determine the effects of 
varying the length of lists on memory span in the aged and to determine the re- 
lationships of search and retrieval operations to a two store model of memory. 
Experiments I and II indicated a coding deficit in the older subjects, which led 
the author to submit that this deficit is related to registration decrements in the 
elderly. Experiment II showed that the older subjects required more time and 
trials to report letters of a brief sentence. Craik suggested that this finding could 
reflect retrieval problems for the older groups. Experiment IV was a test of su- 
praspan interference; the author hypothesized that the older subjects’ perfor- 
mance would show more decrement than a younger group’s. Although the re- 
sults of Talland (1965) indicated this, Craik’s results were not supportive of his 
hypothesis. The results of Experiment V confirmed his hypothesis of deficits in 
retrieval with age. 

Influenced by the evidence of these and other experimental findings, Craik 
(1968) submitted that immediate recall is characterized by a primary memory 
(PM) of limited capacity and a secondary memory (SM) of a larger capacity, a 
position similar to that of Waugh and Norman (1965). Retrieval from PM is by 


direct readout of existing traces, whereas retrieval from SM involves search oper- 


ations. Craik suggested that PM is relatively stable over the years but that there 


are age related deficits in registration in 

It should be pointed out here that, 
(1968) discussed two aspects of the tas 
the list and the scope of possible response 
and the scope of possible items increases, 
literature does indeed reflect age related deficits wi 
1971a). 


to and retrieval from SM. 

in a test of his retrieval hypothesis, Craik 
ks used in experimentation, the length of 
s. As the number of items to be recalled 
the difficulty of the task increases. The 
th difficult material (Hultsh, 


Processing Depth Hypothesis 
orted that the elderly have comparatively 


A number of investigators have rep 
to be remembered if it involves a ‘‘chunk- 


more difficulty in retention of material 
ing” strategy (Craik, 1968; Craik & Masani, 1967, 1969) or otherwise requires 


the organization of verbal material into complex, higher order units. Specifically, 
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an age related decrement in number of chunks (in this case, a chunk is a number 
of words recalled in the exact order presented) recalled has been reported. Ear- 
lier I discussed the levels of processing model of memory, which suggested that, 
as depth of processing increases, so does retention. It is hypothesized that the 
elderly are unable to process verbal materials to the depth of younger subjects. 
This is referred to as the “processing-deficit hypothesis”; it was tested by Hyde 
and Jenkins (1973) and by Eysenck (1974), who utilized the incidental learning 
paradigm in which subjects were given orienting tasks but were unaware that 
they would later be tested (by recall) on the words in the tasks, The hypothesis 
predicts that age related decrements should increase in extent as the depth of 
processing required by the orienting task increases. 

The subjects were divided into two groups of 18-30 and 55-65 in age. A 27 
word list of one syllable was used, all of which thymed with at least 2 other 
English words but not with any other words in the test list. There were five 
orienting procedures for the tasks, all self-paced, as follows: letter count, rhyme, 
adjective, imagery, and control (intentional learning). Each task involved specific 
instructions on what to do with the word list, and, immediately following list 
removal, subjects were given 5 minutes to write their free recall responses. 

Results indicate that recall for the younger subjects was significantly greater 
than for the older group in tasks where more semantic processing was required. 
The Age X Orienting Task interaction was significant (p < .001), which was 
interpreted to mean that age related decrements are a function of increasing 
semantic processing demands. In the orienting tasks that require semantic pro- 
cessing, such as the adjective and imagery tasks, the older group performed rel- 
atively poorly. In the nonsemantic tasks, recall scores were not significantly dif- 
ferent. 

An analysis of categorical clustering (clustering refers to the tendency of items 
which are conceptually related to one another to be recalled together as a cate- 
gory) did not indicate significant age related differences in organization, which is 
consistent with the findings of Hultsch (1971b), who demonstrated that the 
elderly exhibit decrements in memory tasks which minimize the opportunity for 
meaningful organization, but whose performance is observed to improve where 
the opportunity is maximized. 

It should be pointed out that, as is consistent with the findings of Hyde and 
Jenkins (1973), both groups in the Eysenck study performed as well in incidental 


learning as in intentional learning when the orienting tasks required semantic 
processing, 


Mode of Input 


Several investigators have demonstrated that auditory presentation of materi- 
al to be recalled is related to superior performance for adults when compared to 
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a visual source of input (Arenberg, 1968; McGhie, Chapman, & Lawson, 1965; 
Taub, 1972a). i 

Taub (1975) questioned the findings of these earlier studies on the basis that 
the input stimuli were limited to unrelated digits presented sequentially and 
that some of the studies used visual and auditory input modes in combination, 
thereby masking their independent effects. Taub (1975) therefore designed a 
study in which 66 subjects were divided equally into age groups of 19-31,41-60, 
and 61-78 years. The stimuli consisted of six prose passages varying in length 
from 46 to 67 words. Material used for the digit span test were pairs of sequen- 
ces at each of the lengths from 3 to 10 digits. Half of the subject in each group 
were presented (visually) both the digit and prose materials. The other half were 
presented task materials auditorially. 

Results show that performance was better under the auditory condition for 
the digit span test, whereas the visual modality was related to better perfor- 
mance with the prose material. Modality effects were similar across age levels, 
although there were age related differences in both tasks and modes. Taub inter- 
preted these findings to mean that additional research is needed to specify the 
nature of conditions of presentation and task demands before any general con- 
clusions can be drawn regarding whether the auditory or visual mode is more be- 
neficial to the aged. 

Taub and Kline (1976) report three experiments designed to further evaluate 
modality effects in the aged when both prose passages and unrelated digits are 
used. Experiment I involved prose passages in the form of paragraphs ranging 
from 46 to 76 words in length which were either typed for visual presentation 
or taped for auditory presentation. Subsequent to presentation, each subject 
recalled verbally as much as possible, Subjects were divided into groups as fol- 
lows: review and no review, experimenter- and subject-paced. 

Experiments II and III utilized unrelated digit lists varying in length from 
) digits which were either typed for pre- 
sentation via a memory drum or taped for auditory presentation. Following a 
constant presentation rate of one digit per second, each subject was required to 
recall the digits in the exact order given. Subjects were divided into the following 
groups: sequential auditory presentation, sequential visual, sequential but with 
each successive digit placed in varying positions proceeding from left to right 
(thereby providing spatial cues paralleling reading conditions with no review), 
and simultaneous, in which all digits appeared together (analogous to reading 


condition with review possible). 
The data indicate that modalit 

tions rather than kind of stimulus materials. In Experiment II performance was 

ompared to the visual under sequential presen- 


differences in modalities when the 


three to eight (nine in Experiment Il 


y choice related to specific presentation condi- 


better for the auditory mode as c 
tation with temporal cues. There were no 
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visual presentation also had spatial cues as in Experiments I and II. Results from 
Experiments I and III indicate the visual mode was better than the auditory 
under read and review conditions. The authors suggest that the visual mode 
appears to be more appropriate for use in elderly training programs, since it pro- 
vides an opportunity for review during reading (especially in real-life situations). 

Primacy-Recency Effects. We discussed earlier the nature of the serial position 
effect as an invariant phenomenon. In free recall, words at the beginning (pri- 
macy) and words at the end (recency) are recalled more often than items in the 
middle of the list. Arenberg (1976) notes that different variables affect the pri- 
macy and recency portions of lists and that the auditory mode is related to bet- 
ter recall of items in the recency (STM) portion than is visual modality. He was 
therefore interested in the effects of auditory augmentation in free recall, with 
emphasis on the primacy portion (LTM). 

There were 42 subjects in the young group, with an age range of 17 to 19 
years, and 42 in the old group of range 60 to 70 years. Each subject was assigned 
to one of six possible orders of three presentation conditions. Four blocks of 
three lists were presented, the first consisting of three 8-word lists and the other 
three consisting of three 16-word lists. Presentation rate was 3 seconds per word. 
In the active auditory condition, the subject said the word aloud as it was pre- 
sented. In the passive auditory condition, the experimenter said the word aloud 
while the subject listened. In the visual only condition, the subject simply looked 
at the stimulus. After Presentation, subjects were instructed to write down the 
words they could recall at a self-paced rate, 

Results were consistent with the earlier findings of Arenberg (1968) and 
McGhie et al. (1965) in that both groups benefited from the auditory presenta- 
tion in recall of the recency portion; however, contrary to the earlier studies, the 
old did not realize more benefits than the young under the auditory mode. 

The results for the primacy portion indicate that the ranking of means was 
the reverse for the ranking for recency. Active auditory was inferior to passive 


auditory, which was inferior to visual only. This held for both groups. These data 
are interpreted to mean that active voca 


lization of primacy items serves as inter- 
ference to the processing required for th 


eir later recall. 

For the elderly, the active auditory condition on recall of words in the pri- 
macy portion is additionally negative, since this conditi 
alternate input and output operations, because reading and saying require alter- 
nating attention, which has been shown to be difficult for the aged. Arenberg 


submits that, since the active auditory augmentation is related to performance 
decrements in the elderly for the primacy portion w 


lized, care should be taken to avoid this mode if sim 
related material used typically in an applied setting. 

The findings of Taub (1975) are not consistent with Arenberg’s (1976) ani 
on passive auditory augmentation of primacy items. Taub reported that prose 


on requires the subject to 


hen unrelated words are a 
ilar decrement is found wit 
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material was recalled better for all his groups when subjects silently read the ma- 
terial rather than having it read to them. Perhaps the fact that there was no re- 
view time in the Taub study contributed to performance decrements for all 
groups. 

‘ Arenberg (1977) reported a study on the effects of auditory cues on reten- 
tion of nonverbal (geometric design) material in two groups of male subjects, 
one of mean age 18.0 and the other of mean age 65.5. He hypothesized that re- 
call would improve as a function of auditory augmentation and that the old 
would benefit more from augmentation than would the young. In the visual 
condition, each of nine geometric designs were displayed for 12 seconds, and 15 
seconds later the subject was asked to reproduce the design. In the auditory aug- 
mentation condition, the subject listened to a description of the design’s salient 
features in addition to watching the display of the design. Two sets of designs 
were used. All subjects were presented with the first set under the visual condi- 
tion. Then, for the second set, half the subjects in each group were tested in the 
visual condition and the other half in the auditory condition. 

Results were interpreted as supportive of both hypotheses. Arenberg (1977) 
suggests that the description of the designs provided “both a rehearsable form of 
the design and additional retrieval cues. Rehearsal of nonverbal material . . . 
seems to depend upon a verbal encoding [p. 194].” Perhaps impairment in re- 
of inadequate encoding of retrieval cues at input. 

f the visual mode is to present stimulus mater- 
ted words or both. Keitz and Gounard (1976) 
f a study in which 40 females were divided 
9.4. They learned 20-item lists of pic- 
d free recall conditions over eight 


trieval is a partial function 
R Visual Modality. A variation o 
ials in the form of pictures or prin 
included this method in their design o 
into two groups of mean ages 22.1 and 6 


torial and printed word stimuli under untime 
trials. Results indicate that recall of pictures is superior, for both groups, to that 


of printed words, which supports the findings of Paivio (1971), and that the 
younger group made significantly fewer errors than the older group. Also, per- 
formance increments were realized by both groups as an increasing function of 


number of trials. 

These data were interpreted to 
and verbal modalities are related to quantitative, not qua 
age. The authors concluded that these findings provide additional evidence that 


age differences in learning-memory performance are not a function of a basic 


change in underlying storage processes. 


mean that memory functions for the visual 
litative differences with 


Registration 

ed a study in which two groups consisting of elderly 
f paired associates either under a short or a 
dure also included sporadic times for self- 


Arenberg (1965) design 
and young subjects learned lists o 
long anticipation interval. The proce 


Paced trials, in which the stimulus word alone was presented with no response 
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time restrictions. Results indicated a reduction in errors under the longer antici- 
pation interval. The decrease in errors under the self-paced condition was inter- 
preted as being due to both the additional time to respond and the additional 
time to prevent erasure, which related to Welford’s (1959) hypothesis that the 
STM mechanism of the elderly is affected negatively by incoming stimuli; that 
is, that stimulus patterns are erased by incoming stimuli before some sort of con- 
solidation process necessary for permanent storage is completed. 

Canestrari (1968) performed a test of this erasure hypothesis by presenting 
paired associate items to 152 subjects of age range 30-69 who were divided into 
four groups of 10 year spans. The lists were of 10 one-syllable words and 10 re- 
sponse words. The intervals between presentations were .0 seconds, .5 seconds, 
and 5.0 seconds. The pairs were exposed for 1 second. Each subject was given 
the list and, upon completion of a run, they were presented with the stimulus 
word for which there were no time restrictions to respond. 

Results indicate significant age and interval differences (p< .01 and p < .01) 
and Age X Interval interaction (p < .05). The author interpreted these interac- 
tion data as indicative of an age related deficit when the interval between pairs 
is short, even under the unlimited response time. The age related decrement in 
performance was due to an increase in errors of omission, which does not pro- 
vide evidence supportive of an interference hypothesis. Canestrari suggested that 
although these data did not confirm the erasure hypothesis, they are not contra- 
dictory to it. It should be pointed out that the performance of the 60-69 age 
group reflected the most gains as a function of increased interitem intervals, 

Hulicka and Wheeler (1976) suggest that the old would benefit more than the 
young from the addition of a registration interval and therefore hypothesized 
that older adults required more time than younger persons to register informa- 
tion or to transfer it from STM to LTM. To test this hypothesis, 24 persons of 
mean age 69.17 and 24 persons of mean age 19.34 participated in a paired 
associate study in which they were asked to recall four lists of either 10 or 20 
pairs of nouns under the following conditions: (a) 3-second study interval, no 
registration; (b) self-paced study, no registration interval; (c) self-paced study 
interval, 4-second registration interval; and (d) self-paced study and registration 
intervals. The anticipation interval was self-paced under all conditions. 

Results were interpreted as supportive of the hypothesis, presumably because 
the registration interval provided the time necessary for information to be trans- 
ferred into LTM or reduced the extent of erasure of material while it was still in 
STM, or both. 

The data of this study were interpreted as further evidence for age related 
deficits in paired associate tasks as a function of learning, not performance, fac- 
tors. The findings were also considered as consistent with Birren’s (1974) notion 
that old persons most likely need more time to process in 


: formation because of a 
basic change (i.e., a slowing down) in the speed with 


which the central nervous 
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system processes material. Finally, the authors point out that significant improve- 
ment in the older adult’s performance can be realized through modification of 


learning performance conditions. 


Mediators and Organization 


Canestrari (1968) also conducted a study to determine the effects of verbal 
and visual mediators on acquisition. It had been shown earlier that the elderly do 
not use mediators (which could interfere with secondary storage encoding pro- 
cesses) to the extent of younger subjects and that when mediators are intro- 
duced into paired associate conditions, performance increments for the elderly 
were observed (Hulicka & Grossman, 1967). Investigators also suggested that the 
improvement in performance of the elderly under increased stimulus intervals 
could be due to the fact that they have additional time to form mediators. 

Briefly, learners encode or otherwise process information presented to them 
according to individual strategies, of which an important aspect is the nature of 
the organization of the input. Earlier we discussed the central process hypothesis 
of Atkinson and Shiffrin (1968), which posits two features of processing, name- 
ly, fixed structural features and control processes. Arenberg and Robertson 
(1974) pointed out that age differences in learning performance are to some ex- 
tent a function of differences in the utilization of control processes. These con- 
trol processes involve both the organization of information according to specific 
groupings and classifications and the use of mediators, such as mnemonics, to 
the organization. Robertson-Tchabo, Hausman, and Arenberg (1976) conducted 
studies in which older adults were trained and encouraged to use a mnemonic de- 
vice effectively in free recall tasks. 

In the mediator experiment of Canestrari (1968), 30 subjects of age range 
50-73 and 30 of age range 16-27 were presented with 30 one-syllable stimulus 
words paired with 30 response words, which were divided into three lists. Sketch- 
es (visual mediators) were drawn that depicted the word pairs, Short phrases 
(verbal mediators) described each word pair. 

Results indicate that the younger group made significantly fewer errors than 
the older group. There was a significant Age X Treatment interaction. The reduc- 
tion in errors through the use of both mediators was greater in the older group. 
Analysis of commission and omission errors indicates that the usage of the me- 
diators had no significant effect on reduction of commission errors but had a sig- 
nificant effect on omission errors. These data could be interpreted to mean that 
the mediators provide the association link required for efficient storage processes 
and that in addition the mediators raised their confidence to respond, since they 
were more certain that they would emit the correct response. 


In the two studies of Robertson-Tchabo, Hausman, and Arenberg (1976), 
were trained to use the method of loci in 


subjects ranging in age from 38 to 84 sth! 
device involves the association of words 


free recall of word lists. This mnemonic 
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to be recalled with specific locations (loci) provided by subjects as part of their 
daily environment. They were simply to visualize (in the mind’s eye, so to speak) 
a word as in association with a highly familiar place. The authors point out that 
these loci are strong retrieval cues of a nonredundant nature. In addition, this 
particular method of loci tends to reduce interference both at the input phase 
and at recall. 

In both studies performance increments were realized by subjects who readily 
learned this method, which presumably facilitates recall both by improving the 
encoding process through organization and by utilizing loci to provide retrieval 
cues functional at the search phase of recall. 

Treat and Reese (1976) report a study in which two groups of subjects (mean 
ages of 29.7 and 69.6) learned meaningful noun pairs under varying anticipa- 
tion and presentation intervals. Subjects were divided into experimenter-provided 
imagery, self-generated imagery, and combined groups. Results indicate that both 
age groups benefited when instructions for using imagery in connecting the 
word pairs presented via a memory drum were given. When the imagery was self- 
generated under long anticipation interval conditions, the older group performed 
as well as the younger. Both groups’ performance reflected decrement under no 
imagery instructions and short anticipation intervals. Under combined condi- 
tions the performance of the young was superior to that of the old. The data 
were interpreted to mean that the young required the longer anticipation time 
only in the absence of imagery; however, the old needed it in order to profit 
from imagery instructions. These authors suggest the old have ability comparable 
to that of the young to generate and use imagery, although the old need longer 
time for retrieval. 

Some investigators have provided evidence contrary to the hypothesized age 
related deficits in registration (Inglis, Sykes, & Ankus, 1968; Monge & Hultsch, 
1971; Taub, 1968; Taub & Grieff,1967). Data indicated age related performance 
deficits for only the second half span of the material to be remembered. Taub 
(1968) designed two experiments to determine the nature of the effects of sev- 
eral variables on the first and second half performance of young and elderly 
people. Each stimulus sequence included six or eight black letters; half of each 
were coded with either a red or a green background. The coding was to have the 
effect of providing some sort of anchor for which half span to recall first. There 
were two presentation rates for each letter, 1 second and 2 seconds, with an 
interstimulus time of .05 seconds. 

The most significant findings were that age related differences were observed 
only in the second half reports and 
with the other variables. The author s 
in the “ability to reorganize and rehear 
but in the ability to maintain that or, 
ated [p. 163].” The author interprets 


that there were no other age interactions 
uggests that age related decrements lie not 
se one or more sets of material in memory 
ganization once a response has been initi- 
these data as consistent with an interfer- 
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ence model and as evidence for the idea that age related deficits are a function of 
response interference. 

It would appear that both half spans are stored. If so, then the first half is 
stored for a relatively short time and is therefore not susceptible to interference 
from response effects. On the other hand, the second half span is stored for a 
longer period of time and is both susceptible to decay and to interference when 
the first half is recalled. It is understood that total registration of half spans is 
essential when recall begins. 

À Taub (1972b) replicated his earlier studies in order to determine if these ini- 
tial findings were related to a methodological error in equating groups. The pre- 
sent findings support the 1967 and 1968 data. 


Retrieval 


Schonfield (1965, 1967) suggested that age related deficits in recall are due to 
problems in retrieval from storage rather than to a storage deficit. To illustrate 
this, Schonfield and Robertson (1966) presented to 134 subjects of age range 
20-75 two lists, each of 24 nouns or adjectives for recall or recognition. The au- 
thors hypothesized that recognition scores would not reflect decrement to the 
degree of recall. Subjects were instructed either to recall as many words in any 
order as possible (free recall) or instructed to underline one word in any group 
of five that were initially presented (recognition test). Subjects were tested for 
recognition on one list and for recall on the other list. 

t Results show no decrement on the recognition scores but a marked decrease 
in recall scores. These data were interpreted to mean that there are age related 
deficits in retrieval from storage (as supported by age differences in recall scores, 
which are a function of search and retrieval processes, while recognition, for 
which there are no differences, does not involve retrieval). 

The authors suggested two strategies that would tend t 
of a retrieval deficit. First, the elderly should plan ahead fo 
attention through rehearsal, and, second, the number of stimu. 
whatever is stored should be increased. 

Laurence (1967) designed an experiment 
Schonfield. Thirty subjects of mean age 75 serve 
periment II. The first experiment tested Schonfield’s rehearsal strategy, 
it was hypothesized that if subjects were given category names for the 
the test lists they could rehearse them prior to the test and get the ben 
this organizational procedure, which would be reflected in facilitated recall. Re- 


sults did not support the hypothesis. It was suggested that this was due to the 
wherein rehearsal time was virtually eliminated. 
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tween the two groups’ scores, which is contrary to the typical finding of age dif- 
ferences in performance. The authors interpreted these findings as favorable to 
the Schonfield hypothesis that the memory deficit is related to an impairment in 
retrieval. This is consistent with Tulving and Pearlstone (1966), who submit that 
some stored information is available but not accessible and that differences in 
availability and accessibility are a partial function of a deficit in retrieval opera- 
tions and not of impaired storage. 

McNulty and Caird (1966), however, explain the elderly’s difficulty in recall 
as a function of getting material into storage initially. They questioned the Scho- 
field interpretations and suggested that despite the data demonstrating stabilized 
recognition scores, an absence of differences in the amount of material stored by 
the age groups has not been demonstrated. McNulty and Caird suggest that in a 
recognition task, all that is necessary to identify the correct response is partial 
information. In other words, just a portion of the input must be stored in order 
to identify (recognize) the total input under later test conditions. These authors 
suggested that recognition scores are inflated because of partial learning. 

Hartley and Marshall (1967) followed through on McNulty and Caird’s sug- 
gestion and designed a study in which a series of recognition tests would increas- 
ingly require complete learning of the items in the lists, under the assumption 
that the results of recognition tests in which correct and incorrect choices 
are designed to be more and more similar should be differentially influenced by 
age. 

Two lists of 12 words which contained distractors were presented to 13 elder- 
ly subjects of age range 70-85. Results indicate no significant differences in rec- 
ognition scores between the two lists, which places the McNulty-Caird objec- 
tions in doubt, although the authors did suggest that there may be another, more 
efficient way to tease out partial learning. The question of what parts of the ma- 
terial to be remembered are being stored remains unresolved, 

In order to provide direct evidence bearing on the storage versus retrieval con- 
troversy, Drachman and Leavitt (1972) conducted a series of experiments on 
groups of elderly and young subjects. The experimental group was composed of 
24 subjects with a mean age of 66.8 years, whereas the control group consisted 
of 24 subjects with a mean age of 21.8. 

The subjects were tested individually in one experimental session of about 2 
hours. A single trial digit span starting with four digits was presented, and sub- 
jects proceeded until they could no longer recall a sequence perfectly. The long- 
est sequence of perfect repetition was their digit span. The supraspan digit test 
consisted of repeated presentation of each of five sequences of 15 digits. The 
cued and uncued multitrial free recall test consisted of two lists of 35 words 
each, with the initial letters of the words serving as cues. Subjects were tested 
under both conditions, and recall was self-paced and written. The retrieval by 
category test consisted of the name of a familiar category of nouns, such as 
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“flowers.” Subjects were to say as many words to fit the categories as the 
could, and as quickly as possible. j 

Results indicate that first letter cuing of word lists at recall did benefit all 
subjects but did not provide a significantly greater advantage for the elderly. It 
was suggested earlier that cuing should be related to a greater recall advantage 
for the elderly, who have a retrieval impairment. These present data suggest that 
retrieval in the aged was comparatively unimpaired. 

Of particular interest, however, is the fact that the retrieval by category data 
showed no significant deficit in the older group. The authors point out that this 
is the only direct test of retrieval in the series and that “intactness of perfor- 


i ‘ Ben HS 8 i 
ance is a strong indication that retrieval, at least from old memory stores, is 


unimpaired [p. 306].” 
The immediate memory span data indicate no significant deficit; however, the 
šu - s Ma : 
praspan data indicate a significant decrement. The authors interpret these data 
as ; ea s $ 
supportive of storage impairment, rather than a retrieval deficit, as a signifi- 
c: A K 
ant factor in the aged’s memory difficulties. 


Search and Retrieval 
: Anders, Fozard, and Lillyquist (1972) provide evidence on the nature of re- 
trieval operations in STM. The search process in retrieval has been characterized 
as exhaustive (subjects scan the entire list on virtually all occasions), serial (pro- 
ceeds through item by item), and very fast (about 25 items per second). The 
Present study involved thirty subjects divided equally into three age ranges of 
19-21, 33-43, and 58-85. On each trial the subject was presented with lists of 
one, three, five, or seven digits to be remembered. The lists were presented visu- 
ally at a rate of one per second. The task was to decide whether or not the digit 
appeared in an earlier presentation and to indicate the answer by depressing as 
rapidly as possible a yes or no switch. 
Results indicate that the yes and no response latencies were similar for the 
groups, which is interpreted to mean that the entire list undergoes search for 
both conditions. It appeared also that all subjects conducted a serial and exhaus- 
tive search of material in STM. The authors suggest that an exhaustive search 
indicates that retrieval time is a function of list length. Search speed was ob- 
Served as decreasing function of age; that is, the younger subjects were signifi- 


cantly faster in search speed. 
The authors point out that 
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ubjects could register and store t 


i i 
apendens measure of retrieval opera 
that all items were registered and stored. These data were interpreted to mean 
more time in search is required. As indicated, 


which of course is related to a 


short lists of digits were utilized to insure that all 


he lists with equal facility, thereby yielding an 
tions. The low error score data indicate 
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rt as the items in store increase, 
& elderly’s search speed is significantly slower, 

retrieval deficit. 
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SUMMARY AND CONCLUSIONS 


There have been a number of questions, both experimental and theoretical, 
raised throughout this and the preceding chapters to which no definitive answers 
have been given. This is understandable since, for one reason, a coherent, unified 
position on the nature of memory is nonexistent, in spite of nearly 100 years of 
research, In addition, investigators have been dealing with the brain, the most 
complicated system known, thereby partially accounting for the present situation 
of ambiguity and incompleteness. On the other hand, perhaps unifying, general 
principles are not to be found despite similarities in underlying mechanisms, and 
we shall simply have to be satisfied with manipulating experimental and environ- 
mental variables in our efforts to identify processes and antecedents of memory 
functions. 

For example, the many studies on the nature of interference conducted since 
the time of Ebbinghaus have failed to explain to everyone’s satisfaction the 
enormously complex processes that produce interference effects. Also unan- 
swered is the question whether forgetting is a function of decay with time or of 
new memories having been superimposed on the old. 

Although different storage systems have been operationally defined, pro- 
found doubts remain as to whether there is indeed more than one memory store 
with definitive characteristics. Presumably, STM has a limited capacity of be- 
tween four and eight items which are subject to rapid decay without rehearsal, 
whereas LTM has unlimited storage potential of a relatively permanent nature. 

Some investigators suggest that the sound of a word is what is stored in STM, 
wheras only meaning is stored in LTM. From another perspective, memory is not 
construed as having two functionally distinct stores, but rather it is thought that 
what is contained in memory is related to its level of processing, that is, to how 
deeply the material to be stored is processed, so that storage is an increasing 
function of the quantitative and qualitative aspects of processing itself. As de- 
gree of processing increases, so do the number of connections with current stor- 
age, which in turn increases the probability that that which is being processed 
will be retained in memory. 

Another problematic area related to the limitations of learning and memory 
research concerns the fact that an individual will utilize a variety of personal as 
well as experimentally induced strategies at any given time in learning-memory 
tasks, and the nature of these strategies is highly inferential, since the experi- 
menter’s control is virtually limited to observable input and output (despite ex- 
perimental instructions). 

In any case, a consistent finding reported in the literature of learning and 
memory in the aged is that the elderly’s performance reflects impairment under 
either input, storage, or output conditions when they are required to alternate 
(divide) attention or reorganize task materials. 
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Memory span studies, which typically test PM, show negligible differences in 
performance with age; however, even in these studies, if the older person is re- 
quired to alternate attention or to reorganize material, then performance decre- 
ment is observed. 

Performance increments are observed under auditory modality conditions; 
however, the older person does not appear to benefit more (i.e., significantly 
more) than the younger person under auditory mode of presentation conditions; 
the exception, however, is found when the elderly must divide attention. Under 
these conditions, they benefit more than their younger counterparts. 

A Performance is observed to be an increasing function of the number and qual- 
ity of retrieval cues present at recall in SM (LTM) tasks. As retrieval cues increase 


(which reduces the amount of information to be generated), performance incre- 


ments are observed. 

Older persons tend to benefit more from instructions to form and use medi- 
ators in the organization of information to be recalled. Some investigators report 
that despite experimental instructions many elderly subjects do not actually fol- 
low through on them, presumably because they are not capable of deep proces- 
sing. Thus, performance decrements in SM are viewed to be a partial function 


f impairment in acquisition; that is, information is not efficiently processed 


through mental operations, which leads to retention decrements. 
The evidence seems to support (albeit tentatively) the notion that the elderly 


are more susceptible to interference effects, so that trace strength is attenuated 


by prior or subsequent learning. 

Based on the experimental studies of learning and memory 
like to make the following additional, specific recommendations 
Serontologists who are working in applied settings or are designing learning envi- 


ronments: 


discussed, I should 
to educational 


1. Interference from response competition should be reduced through 
alternatives or complexity of cues at recall. 


minimization of response 
ould be retained at maximum strength 


. Material to be recalled (learned) sh 
before new material is introduced. 
3. Auditory and visual augmentation proce 


for better retention. 
and aid to form me 
since mediators ten 
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dures should be fully utilized 


diators should augment any pro- 


4. Instructions to use 
d to neutralize the 


gram of learning for the elderly, 
bserved in their performance. 

bered should be made meaningful, in contrast 
form better in 


organizational deficits o 
5. Whatever is to be remem 
to nonsensical, since the older learner appears to per 
these kinds of situations. 
6. Finally, and perhaps most import 
tied out should be reduced to mee 


ant, the speed with which a task is car- 
t the sensory slowing down in the aged. 
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AN ALTERNATE FRAMEWORK 


Thus far we have focused our discussions on the S-R (associative) and infor- 
mation processing (and variants thereof) approaches to the study of learning and 
memory. In the former, learning is defined by stimulus-response associations 
which become the content of memory. Learning and memory are viewed as fol- 
lowing a relentless path of irreversible decline, in which interference and decay 
are inextricably related to biological mechanisms. In the latter, learning and 
memory are construed to be a function of storage mechanisms and control pro- 
cesses, in which decline is predictable but modifiable through experimental man- 
ipulation. 

Jenkins (1974) has suggested a contextualist approach to memory as being 
more nearly valid than the other approaches dominant (mainly the traditional 
associative one) heretofore. This view submits that what memory is depends on 
context. According to Jenkins, learning and memory are functions of (a) the 
physical and psychological context in which the event to be remembered was 
experienced; (b) the abilities one expresses in the recall context; (c) recall condi- 
tions; and (d) the relationship of task-experimenter demands to what one 
remembers, so that what is learned and remembered in any situation is related to 
its total context. Emphasis is simply placed on the event (which involves ecologi- 
cally valid practical problems), not the machine. . 

The contextual approach suggests that decrement in learning and memory 1s 
not necessarily concomitant with aging. Although published research emanating 
from within this perspective is virtually nonexistent, Jenkins submits that mem- 
ory research is progressing toward contextualism. Hultsch (1977) points out that 
the approach would appear useful (not as the single thrust, but as part of a plu- 
ralistic mode) in the study of adult performance, since traditional physical sci- 
ence models, with their insistence on general laws and lack of emphasis on inter- 
action effects, seem inappropriate in the analysis of human behavior. 
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Intelligence 


The final construct in our discussion is that of intelligence, for which no uni- 
versally accepted definition is to be found. And although intelligence and its pre- 
sumed overt index, the intelligence quotient (IQ), are overworked terms in our 
everyday vocabulary, we have yet to define them to everyone’s satisfaction de- 
Spite the fact that everyone “knows” what constitutes intelligent behavior. 

Apparently, there are wide individual differences in the extent to which one 
describes behavior as intelligent. We have been wont to describe and explain cer- 
tain aspects of that behavior by the term intelligences however, it would appear 
fallacious to suggest that intelligence caused the behavior. The many definitions 
of intelligence describe certain aspects of the behavior under observation so that, 
Put simply, one is left with the problem of deciding, for example, whether intel- 
ligent behavior is defined by the ability to abstract oF by the ability to profit 
from experience or to otherwise learn? Traditional measures of intelligence 
Operationally define intelligence as whatever a specific test measures. It is be- 


yond the purview of this text to discuss the enormously complicated theoretical 
issues surrounding the degree to which it is related to neurobiological influences. 
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Obviously, one’s behavior is influenced by operations of the central nervous sys- 
tem, which is a function of heredity and maturational (disease) factors. 3 

Rather, my concern is with the nature and, more specifically, with the vari- 
ability (as contrasted with the stability) in the elderly’s ability to learn whatever 
is necessary for their adaptation to the environmental contingencies character- 
izing their present condition. In short, my interest is in environmental influences 
and in the modifiability of experimentally derived (and natural) learning or per 
formance deficits, so that whatever the unmeasurable capacity or potential, its 
probability of being realized will have been increased. 

It is not the intent of this chapter to attempt to articulate a link between the 
experimental and correlational approaches, either in the investigation of age te: 
lated variables or in the interpretation of data generated from the learning, cogni- 
tive, and maturational models. This problem would appear better left to the de- 
velopmental and experimental psychology of aging. Instead, I shall focus on the 
experimental studies dealing with problem solving and those factors capable of 
modification through various manipulative or intervention procedures. It is es- 
sential, of course, that the reader become familiar with the longitudinal, cross: 
sectional, and cross-sequential studies which have investigated the stability of in- 
telligence, for which I shall now present an overview. 


AGING AND INTELLIGENCE 


One issue that pervades the literature of gerontology deals with the question 
of whether or not intelligence declines in old age. Volumes have been written in 
which studies have provided evidence supportive of, not supportive of, or as con- 
tradictory to belief in a decline in intelligence with age; however, a critical analy- 


sis of the empirical data leads this author to believe that some decline in som 
cognitive functions is an invariant phenom 


bility of these changes is discussed in later 
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telligence. 


Intelligence is viewed as capacity, a theoretical limit to one’s performance, 
genetically determined (Botwinick, 1977), which is never actually measured, 
since performance is always somewhat lower than the capacity limits (Birren, 
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1959). If i Kee 
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1963). Fluid intelligence refers to a biological or genetic component and is there- 
fore relatively independent of the effects of education, while crystallized intelli- 
gence refers to that which has been learned or otherwise accumulated through 
experience. The former develops up into the late teens, whereas the latter devel- 
ops over the years and shows little or no decline and even in some cases an in- 
crease, 

Fluid intelligence is the capacity for acquiring new ideas, for grasping rela- 
tionships, and for adapting to novel conditions; in other words, it is “brightness.” 
Crystallized intelligence is the investment of fluid intelligence in higher order 
intellectual skills which one has had access to through environmental conditions, 
that is, through the education provided by a particular culture. (Cattell suggests 
that abilities related to fluid intelligence are functional from a network of corti- 
cal association areas, and that performance decrement in this type of intelligence 
is proportional to the extent of injury or deterioration of these cortical areas. of 
course, this notion receives support from Lashley’s Law of Mass Action, dis- 
cussed in Chapter 3.) 

Horn and Cattell (1967) constructed tests similar to those of Wechsler and 
found that test scores measuring fluid skills corresponded to performance scores 
on the Wechsler tests, both showing a decline with age. The crystallized intelli- 
gence tests yield scores comparable to the verbal scores of Wechsler. 

In sum, Cattell (1971) provides evidence that the two types of intelligence are 
reflected differently in growth curves over the years. Through the teenage years, 
both types yield virtually identical curves; however, from this point on fluid 
measures show a steady decline, whereas crystallized measures more or less indi- 
cate stabilization. Some investigators would interpret this rapid decline in fluid 
ability as being related to the older adults’ difficulty in acquiring new concepts 
or in otherwise adapting to situations not previously experienced. The theory 
does not advance invariant decline in fluid ability for every individual, since cor- 
tical deterioration varies with the health state of an individual despite the fact 
that as one ages there is more susceptibility to disease or injury affecting the 
brain structures involved in cognition. In other words, the theory is couched in 
probability statements, which of course take into account individual differences: 
Their findings have been interpreted (on the basis of data derived from cross- 
sectional studies) as consistent with the classic aging pattern. , 

Botwinick (1977) points out that these studies show a performance decline in 
psychomotor tests, especially under speeded conditions, whereas verbal func- 
tions remain relatively stable. Specifically, the verbal subtests of the WAIS, those 


on information and vocabulary, show the least age differences of all the subtests- 
The picture arrangement and digi 


Aging and Intelligence 97 


P a significant decline between the ages of 45 and 50 (the reader is urged to 
ear in mind that individual differences must be taken into account, since some 
highly intelligent elderly do in fact outperform younger persons). i 
Mo te n of arguments supporting a decline or no decline in intelli- 
0 a ne deemphasizes the importance of speed and perceptual motor skills, 
i e evidence for a decline is substantially attenuated (Green, 1969, for ex- 
E e, who refers to an observed decline in the performance scale as a function 
nonintellectual factors and states that this scale is not suited for research be- 
S ages). If, however, these perceptual motor functions are deemed signifi- 
int in measures of intelligence, then one interprets the findings as consistent 
a decline hypothesis (Botwinick & Storandt, 1973, for example). These 

4 vestigators submit that a slowing down of response rates is a function of 
i ool therefore properly construed as a part of ability and capacity. Bot- 
irec e = . studies in which untimed scoring was used with two speed WAIS 
eee rte although the significance of the differences between the age groups 
jas ced, the older groups still did not perform to the high level of the young- 

groups (despite the fact that the older group benefited by the extra time). He 
concludes that, although the classic aging pattern can be reduced somewhat, the 
Performance component, which shows invariant decline, is a function of intellec- 
tual factors. 
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background yield no significant differences in test performance. The longitudinal 
method (as well as the cross-sectional method) is beset by the problem of subject 
dropout (for a variety of reasons, a major one of which is health status); it is ob- 
Served that, from initial test time to subsequent test time, only selected individ- 
uals Participate, these being the intellectually brighter, thus yielding results not 
Seneralizable to the general population (ie., the less capable are not part of the 
Second testing, thus raising the mean performance scores). For example, in a 10- 
Year study Eisdorfer and Wilkie (1973) report a significant loss of subjects as fol- 
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lows: 72% of subjects in the lowest IQ group, 51.4% in the middle IQ group, 
and 36.8% in the high IQ group. As Riegel, Riegel, and Meyer (1967) so aptly 
submit, the selective droppping out of subjects affects the trend of scores, since 
successive age samples in cross-sectional and longitudinal studies are skewed due 
to an increasing number of superior subjects. There are several reasons for this 
phenomenon of dropping out, one of which is referred to as “terminal drop,” 
when it is observed that the less able apparently die before those who function 
better intellectually. Riegel and Riegel (1972) point out that those whose per- 
formance on cognitive tasks reflects substantial change will probably be dead 
within a short period of time (e.g., up to within 4-5 years); that is, a significant 
decrement in the expression of intellectual ability is consistently observed just 
prior to death. Troll, Saltz, and Dunin-Markiewicz (1976) report that dropouts 
in their study had lower original test scores than those in the follow-up group 
and that more deterioration in functional health status characterized the drop- 
out group. Also, there is the problem of practice effects from repeated testing. 
All in all, cross-sectional studies tend to maximize age differences, whereas longi- 
tudinal studies tend to minimize differences, leading at times to contradictory 
conclusions. 

Specifically, a number of cross-sectional studies find a performance peak at 
about twenty or thirty years, with a marked decline thereafter (Horn & Cattell, 
1966). Longitudinal studies, however, find little or no decline and, in some 
cases, performance increments into the 50s (Bayley & Oden, 1955; Eisdorfer, 
1963; Owens, 1966). A number of cross-sectional and longitudinal studies indi- 
cate a significant decline in spatial abilities, with a lesser decrement found in the 
older male subject (Cohen, 1977). However, Cohen suggests that the evidence is 
equivocal and urges further research, despite the difficulties inherent in the 
measurement of spatio-visual performance. 

A third approach presumably obviates the problem of random sampling and 
the effects of environmental change for cohorts by utilizing a sequential analysis 
of performance scores from at least two cross-sectional studies. The design can 
be carried out either through a random sample of the original test group at select- 
ed points in time or by obtaining repeated performance scores of all those par- 
ticipants from the original testing (Schaie & Strother, 1968). Schaie and La- 
Bouvie-Vief (1974) conducted a 14-year cross-sequential study and reported an 
age decrement for the cross-sectional part of the study. However, longitudinal 
analysis failed to show age related or ontogenetic decline. The data were inter- 
preted as indicating a slowing down of sensory output but were not regarded as 
evidence for invariant neurological deficit. These authors suggested therefore 
that, compared to their cohorts, cognitive performance is stable notwithstanding 
their poorer performance relative to their younger counterparts. 

The longitudinal studies find little or no decrement up to around age 50, sP& 
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cifically not in the verbal skills already in the elderly’s repertoire and in informa- 
tion usage. Some decline in speeded performance-like tests is observed, as by 
Jarvik and Blum (1971), who suggest that decrement on speeded psychomotor 
tasks is a predictable phenomenon of aging. 

Botwinick (1977) discusses at length a cross-sequential analysis of data cover- 


ing a 14 year span and also a comparative analysis of age decline in primary men- 
he concludes that the “difference between longi- 


tal abilities scores. In the main, 
quantitative than qualitative [p. 


tudinal and cross-sectional age patterns is more 
598].” 

Some studies indicate performance increments into the 70s for verbally 
loaded tests, with some decrement in visual motor functions at that advanced 
age. The important factor, as reported in Botwinick (1977), is the significance of 
difference between generations. The cohorts of 1913 outperformed those born 
in 1906, which is hypothesized as being a function of educational background 
(those born in 1913 having had more education) and not of age decline. 

Finally, studies indicate that the intellectually bright tend to perform well 
across the life-span; however, one cannot accurately predict the magnitude of 
age decline in later years from performance in early young years. Expressed dif- 
ferently, those who were intellectually bright in youth tend to improve in cogni- 
tive performance tasks, to show decline later (than the average), and to decline 
at a slower rate. 

In short, performance in verbal tasks maintains stability, all things being equal, 
such as health status, while performance on speeded tests shows a steady decline, 
that is, the classic aging pattern. Some studies report a decline on perceptual- 
Motor speeded tasks beginning betwen the ages of 18 and 40, with concurrent 
Increments in verbal performance, whereas other studies show increments on 
both verbal and speeded tests between 16 and 36 years, although the verbal gans 
were somewhat more consistent and of greater magnitude. Still other studies 
show gains in verbal scores into the 80s and 90s albeit speeded tests show decre- 
ment. 

Birren (1973) reiterates the question, 
ture and age?” To the extent that researc 
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gued, for example, that decrement observed in the later years is not indicative of 
a gradual decline but rather is a symptomatic decline just prior to death, regard- 
less of age. Some suggest that since reported deficits can be modified through in- 
tervention, these decrements are a function of factors other than intellectual 
ones. Interpretations of data from various approaches to testing are largely the 
bases of contradiction. Cross-sectional studies seem to confound interindividual 
differences with generational differences. Longitudinal studies seem to confound 
historical change with interindividual variability in given time periods. There is 
obviously sampling bias present in both approaches, although the effects are ex- 
pressed differently. Cross and time sequential studies have been suggested to 
neutralize the problems associated with the foregoing approaches, since they 
purport to study independently the effects of aging, cohort (generational) dif- 
ferences, and time (historical-cultural) differences. It would appear highly im- 
probable that any of these approaches would completely obviate the sampling 
difficulties which serve to dilute the inferences suggested for observed variability 
between and within groups. 

In other words, it is almost inconceivable that an investigator can arrange a 
truly representative sample at each age or from each generation. In addition, 
there are other ambiguities surrounding the usage of statistical analyses (analysis 
of variance, for example) on these data, when the assumptions for their use are 
questionable. I am not suggesting, however, that research on aging and intelli- 
gence be discontinued because our designs and models are relatively imperfect. 
On the contrary, I am suggesting continued study along with the realization that 
our conclusions regarding the significance of differences are qualifiably tentative. 

Contingent upon one’s definition of intelligence, data are interpreted to indi- 
cate a decline in some intellectual skills or no significant decline in general intel- 
ligence over the years. The Wechsler studies provide compelling evidence for dif- 
ferent abilities varying in their expression through the years. The theory of fluid 
and crystallized intelligence has had a profound influence on the thinking of ger- 
ontologists. This theory essentially posits that general intelligence consists of 
fluid capacities, for which there is some probability of decrement with age, and 
of crystallized abilities, for which there is some probability of increment with 
age (contingent upon a healthy central nervous system). Crystallized abilities are 
observed to improve with continued education and other experiences of a prob- 
lem solving nature, while fluid abilities are subject to neurological degeneration 
and are therefore subject to decline. 

I am inclined to believe that as one’s age increases, the probability of decline 
in some intellectual skills also increases, compared to one’s earlier performance 
and compared to one’s younger counterpart. There are wide individual differ- 


ences both in the skills that show decline and in the rate at which they decline, 
if indeed there is a significant decline. 
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LEARNING AND INTELLIGENCE” 


Many times in the literature one sees references to intelligence as learning 
ability; however, empirical evidence for such a relationship is indeed lacking 
(Scarr-Salapatek, 1977). As we have seen, many investigators view both learning 
and intelligence as multivariate entities; that is, more than one ability is tapped 
m a general intelligence test, and, moreover, they have diverse relationships to 
biological and psychosocial factors. 

Doubtless learning and intelligence are related, albeit in a deeply ambiguous 
way since, for one thing, performance on an intelligence test is a function of cer- 
tain skills and information acquired through experience (in addition to influ- 
ences from biological-maturational mechanisms). Similarly, age differences in 
performance tasks, all factors being equal, provide us with a measure of learning 
ability. In short, intelligence tests require that one either recall what one has 
learned in the past or that one use past learning to solve novel problems. 

The notion of learning ability is inferred from performance in learning perfor- 
mance tasks, just as intelligence is inferred from data taken from psychometric 
instruments. In construing a definition of learning ability, it is useful to point to 
individual differences in rate or speed of learning when all experimental and ex- 
periential factors have been controlled. Under well controlled experimental con- 
ditions and in a wide variety of tasks, individual differences in rate of learning 
are observed. These differences are interpreted as a function of differences in 
learning ability. I am not suggesting, however, that there is an isomorphic rela- 
tionship between learning ability and kind of task. On the contrary, these rates 
are also a function of maturational factors and experience with similar tasks. The 
amount of variance due to these latter factors should vary according to the kind 
of performance task given. (Whether the aforementioned differences are due to 
genetic or environmental factors would seem to be of less importance than 
whether environmental contingencies can be arranged to neutralize their extent.) 

As discussed earlier, learning rates are related to registration and coding stra: 
tegies, rehearsal, organization, etc. Individual differences in these operations or 
response systems could also be a function of differences in biological factors 
Operating in conjunction with organ otal learning experiences: 
What we have then is an enormously complex inte between learning and 
intelligence, which may or may not be disentangle apps 
Given that a relationship of learning performance tasks to canoerioza al “4 
Systems exists, we are still faced with the problem that the abilities ave no 
been linked, in a direct manner, to antecedent conditions and mechanisms. 
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Roberts (1968-1969) published a review of the literature related to the prob- 
lem of abilities and learning, the conclusions of which I shall simply summarize. 
With regard to the relationship of aptitudes and learning task performance, the 
studies discussed indicate that: (a) a variety of ability and learning factors have 
been identified; (b) no general learning or ability factor had been identified as 
accounting for the variance on either all ability or all learning factors; (c) ability 
and learning factors are related in varying degrees; and (d) not all ability factors 
are related to learning factors. With regard to learning-ability relationships as a 
function of stage of practice: (a) Relationships appear to vary according to stage 
of practice; (b) A confounding of decreasing-increasing relationships occurs; and 
(c) The stage of practice creates additional ambiguities as to the nature of learning- 
ability relationships. As far as Roberts is concerned, interactions between perfor- 
mance in learning tasks and abilities have been empirically established, despite 
the fact that the locations of these interactions have not been identified. 


Memory Related Factors 


In order to provide more definitive information concerning the changing rela- 
tionship between learning and intelligence, LaBouvie, Frohring, Baltes, and 
Goulet (1973) administered free recall tasks to college aged students, predict- 
ing that recall scores would be significantly related to general intellectual ability 
under delayed recall conditions and that memory factors would be significantly 
related to recall scores under immediate recall conditions. In addition, they hy- 
pothesized that during the initial phase of acquisition recall performance would 


be mainly a function of memory, whereas in the final phase performance would 
be more related to intelligence. 


Results indicate that cognitive factors reliably predict the later stages of de- 


layed recall, whereas memory factors predict well for immediate recall during 
the early phase of acquisition. The finding of varying relationships between 
measures of recall and intelligence and memory was interpreted as suggestive of 
“the operation of trial- and treatment-related, distinct processes, despite highly 
similar task demands [p. 195].” The findings are interpreted as consistent with 
their predictions. 

Although the study has several implications from a theoretical or methodolo- 
gical viewpoint, I am mainly interested in the authors’ suggestion that these 
present findings are encouraging for continued, intensive investigations of the 
changing relationship of learning measures to ability measures during the stages 
of the acquisition Process. 

The foregoing studies involved younger, 
Hultsch, Nesselroade, and Plemons ( 
relations in which 114 female subjec 
titrial free recall tasks under the lea 
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asis, decrement in performance should not be observed. Of course, the 


maintenance of the behavior related to these skills is contingent upon the same 

Aae e of learning (including corollary conditions of reinforcement). However, 

ae (1971) would submit that learning affects only crystallized intelligence 

ott ot fluid intelligence, since this is neurologically determined. Estes (1974), 
the other hand, suggests that learning is the basis of all intelligence. 


y to learn, whereas 


PROBLEM SOLVING 


ntelligence, especially that of the adult, 
Id seem that the study of 
intelligence, since 
be solved. Perfor- 
hers, is subse- 


is — earlier, the definition of i e 
aracterized by deep ambiguities: however, it wou 
a solving provides an understanding of the nature of 
ewe oes intelligence tests consist of sets of problems to 
measured and one’s problem solving ability, relative to ot 
quently expressed quantitatively, sometimes as an IQ. 
umerous varied problem so 
he nature of the 


Iving skills are utilized in a 
problem to be solved. For 
olving space relations or 


panes appear that n 
g situation, contingent upon t 
=o. some investigators suggest that problems inv s ! 
concepts require skills distinct from a general problem solving skill. In any 
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aged spend in solving problems or in testing hypotheses in real life situations. 
me a relationship between intelligence and problem solving, performance on 
aboratory problem solving tasks (which conceivably parallels the process in- 
volved outside the laboratory) is highly significant. since the performance out- 
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come should define both one’s potential to adapt and the quality of one’s pres- 
ent adaptation to an environment. Moreover, if the quality of one’s survival is 
inextricably linked to one’s ability to solve problems (which, as stated, sharesia 
parallel link with our concept of the relationship of problem solving to intelli- 
gence), then indeed one would view some of the elderly differently, in light of a 
long history of successful problem solving (i.e., considered as a major component 
of intelligence). Extent of training and education no doubt are related to this 
ability. , 

Rabbitt (1977) suggests that a hierarchy of cognitive stages, in the Piagetian 
sense, for example, is questionable in the investigation of age changes in prob- 
lem solving ability, since task demands and memory factors contribute more to 
the variance than age itself. Specifically, instructions on experimental procedures 
(i.e., as to the nature of the problem to be solved), stimulus materials and the 
presentation apparatus, memory capacity, and the context in which the problem 
is presented would appear more related to the probability of the problem’s solu- 
tion than would age. 

The distinction between concept formation or attainment and problem solv- 
ing is tenuous indeed; however, one can assume that a concept must first have 
been learned so that it can be applied to the solution of a problem. In both a 
contrived and a natural situation, an individual must first perceive that a prob- 
lem exists. However, that one recognizes the presence of a problem does not 
necessarily indicate that one can solve it, since one’s ability to solve a problem is 
a function of a variety of factors, such as one’s background of experience with 


similar problems, extent of education, motivation, ability to apply particular 
strategies, etc. 


In the typical categorization task, subjects need to learn a rule through which 


complex stimuli are classified according to specific properties or attributes from 
which their meaning in the context is derived. Shape or color and their relation- 
ships to the stimuli on display may for example be the relevant features that the 
subject must discover in order to solve the problem or to otherwise learn the 
concept. Usually, subjects are informed as to whether the display of features is a 
positive or negative instance of the concept to be learned. No doubt one’s per- 
formance in these kinds of tasks is a function of what and how much one re- 
members of the series of displays, varying from simple to complex, presented 
during the experiment. Expressed differently, performance is directly related to 


what is retained in memory, which of course is defined by idiosyncratic load fac- 
tors. 


Also, under experimental conditions, 
and be held on the problem at hand. Thi 
structions. In addition, 


problem, which is par 
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s is effected, for example, through in- 
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ticularly problematic for data interpretation, since the 
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amount of control exercised by the experimenter is attenuated by instructions 
of a mental nature (i.e., by self-instructions). 

Finally, it would seem that compounding an already enormously complicated 
situation is the fact that an individual invents concepts and decides on strategies 
(and follows them) covertly. In short, an unspecified portion of the individual’s 
mental operations is in addition to and beyond that accounted for through ex- 


perimental procedures. 


Higher Order Factors 


Of the relatively few studies of complex mental functions found in the litera- 
ture of gerontology, many indicate age related deficits in problem solving (Wel- 
ford, 1958; Jerome, 1962; Young, 1966; Arenberg, 1974) and in critical think- 
ing (Friend & Zubek, 1958). However, some studies do not find decrement; one 
of these was conducted by Wetherick (1964). 

Wetherick (1964) designed a study to determine whether nonverbal intelli- 
gence was equivalent to problem solving ability, since the literature indicates a 
decline both in nonverbal intelligence and problem solving ability and the two 
are known to be related. Thirty-three male subjects, who were matched for non- 
verbal intelligence through Raven's Progressive Matrices test, were divided into 
three groups of mean ages 26.2, 44,7, and 64.1. 

Each subject sat in front of a panel on which switches A, B, C, and D were 
located. Each switch could be moved to three different places on the panel. The 
task was to determine the correct position of the switch in order for a lamp to 
light when a panel button is depressed. There are 81 possible positions of the 
four switches. The subjects were each presented with three different problems. 
In the first, the subject was instructed that only one switch was relevant, in the 
second, that two were relevant, and in the third, that one, two, OF three switches 
could be relevant to the solution, that is, in determining both the number and 
switch position. Upon pressing the panel button, the experimenter poets 
subjects’ presses. Each subject had unlimited time, with a maximum © 15 trials. 
An instance is positive or negative, depending on whether or not the light pe 
on when the button is pressed. A positive instance would lead to a strategy tor 
ences in the first problem, which all sub- 
jects resolved. In the second, the young and middle aged groups B 
the older group, who solved the fewest problems and made more noninformative 
instances, In the third problem, which was the most difficult, there n nE 
nificant differences both in number of correct solutions and in oad a a 
instances; that is, the performance of the old group was qualitatively be 


the problem’s solution. 
Results indicate no significant differ 
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that of the other groups. Wetherick attributes this to learning from their experi- 
ence in problem two (i.e., learning how to avoid noninformative instances). 

The author suggests that the decrements found in earlier studies were a func- 
tion of the subjects’ not being matched on nonverbal intelligence. Moreover, the 
brighter elderly person seems to hold his ability to profit from experience de- 
spite the presumed loss of ability to perform well on nonverbal measures of in- 
telligence. 

Rabbitt (1965) presented card sorting tasks to old and young subjects and re- 
ported that sorting times varied as a function of the number of irrelevant cues 
and by the variations of irrelevant symbols on visual display. The old were found 
to take longer to discriminate (process) between important and unimportant let- 
ters in tasks in which they searched for two or eight letters among varying num- 
bers of unimportant letters. Results indicate that older subjects sample smaller 
sets or groups (i.c., dividing them into subclasses) of letters than the younger sub- 
jects, which he assumed is due to a perceptual acuity deficit increasing with age. 
‘Although Wetherick (1964) used a different task, he reports no tendency for his 
older subjects to accumulate redundant (irrelevant) information, a finding 
which is not unrelated to Rabbitt’s conclusion. 

Young (1966) reported that, in logical analysis problems, older subjects de- 
monstrated difficulty partially because of their inability to ignore unimportant 
information and because of memory decrement; however, the most significant 
finding was their apparent inability to learn or to apply a solution strategy in the 
application of which they received instructions. 

Friend and Zubek (1958) conducted a study in which 484 volunteer subjects 
of mainly professional, semiprofessional, and student status and ranging in age 
from 12 to 80 years were given tests of critical thinking. The test consisted of 99 
questions, virtually all of which involved problems of an everyday or practical 
nature; no time limit was required. Within this context, the test measured five 
subabilities of critical thinking described as inference, recognition of assump- 
tions, deduction, interpretation, and evaluation of arguments. Results indicate 
that critical thinking, as defined by a composite of five subabilities, develops rap- 
idly shortly after the teen years, peaks out in the mid-20s, and stabilizes 
through the mid-30s, at which point a steady decline through the 70s and 80s is 
observed. 

These investigators point out that the shape of the curves for critical thinking 
ability is similar to that derived from tests of general intelligence, such as the 
early Wechsler scales. The most obvious difference is that critical thinking de- 
velops later and declines later than general intelligence, according to these data. 
Friend and Zubek interpreted these findings of poorer performance for the 
elderly subjects as a function of the elderly’s lowered objectivity in responding 
to emotionally laden questions, such as those involving politics, and of their 


inflexibility as shown by their tendency to answer questions in absolutes, such as 
true or false, rather than to consider other alternatives. 
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arse literature in problem solving reflects decline 


By way of summary, the sp 
l reasoning and in tasks requiring analysis and 


pine in such tasks as logical 
synthesis. i 
pane vn ae eed et decrement is a function of rigidity or loss of 
ek ed A ape 2 Howen there is compelling evidence that 
ee e a oe el ler y’s problem solving difficulties are related to 
te aia i i complex material and in discriminating among 
cae meant = f ailure respond (as discussed in this and earlier chap- 
a r an a (1967) suggests that the aged suffer a lossin ability 
eae Sag erm memory, both of which may be related to de- 
ere d miie son —_ system. Wetherick (1975) submits that the el- 
me cies dies cae h tasks requiring use of higher mental functions is related 
nea we fan jn ability, especially for unfamiliar material. Under 
Senses solving conditions, the elderly use more time relative to 
ger groups, and, when additional time is allotted, performance decrement is 


still observed. 


© 2 i 
Oncept Attainment 


co. apes three experiments in which subjects were to se- 
gies Ho time imit, one letter or a pair of letters (i.e., the concept) that 
present in all positive instances but not in any negative instance. Thirty male 
l intelligence were divided into three groups of age 
The problems were construc- 
hed. A Type I error indicates 


ine matched for nonverba 
= a 42-49, and 60-70 for Experiment I. 
that ts ey types of errors could be distinguis 
Fe si ject used the wrong strategy. In Type II, the subject did not utilize 
al sacle given. In Type Ill, the subject reversed the sign of instances used 

ed the letter or pair found in at least one negative instance butinge 


any positive instance. 
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n number of problems 
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increase significantly with age. In a 
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Wetherick interpreted the apparent failure of the older subjects to med 
nate mixed instances from positive as a factor related to the rigidity often ob- 
served in the elderly; however, Wetherick suggests that a performance pagent 
in problem solving by the elderly is not a function of rigidity per se, A 
points to the findings of Experiment II, in which the Type I error was neutralized. 
In a series of further studies, Wetherick (1975) suggests that performance decre- 
ments for the aged in tasks involving higher mental operations are a partial func- 
tion of their somewhat restricted short term memory ability, particularly for 
novel material. 

Kesler, Denney, and Whitely (1976) report a significant relationship between 
education and problem solving ability and also state that age differences are neg- 
ligible when subjects are matched for nonverbal intelligence, which is consistent 
with Wetherick (1964). However, they aptly suggested that before comparisons 
with other studies dealing with higher mental operations are made, researchers 


i i à istics 
should take into account level of education, occupation, and other characteris 
of the subjects used in the studies. 


MODIFICATION THROUGH INTE RVENTION 


Throughout this book I have discussed instances of improved performance 
through reduction of task demands or throu 


gh manipulation of time intervals. 
Recently, 


some researchers have utilized cumulative learning and operant condi- 
tioning principles in a direct intervention approach to the modification of decre- 
ments observed in the cognitive behavior of the elderly. 

The cumulative learning model suggests that the learning of anything pro 
ceeds from first acquiring simple associationistic, S-R connections as prerequisite 


ne s d 
steps to the acquisition of complex concepts; that is, concepts would be — 
to the extent that simpler associations, arranged in a hierarchy, were first learne 
(Gagne, 1977). 


: . sys» b + inciples 
For example, a specific technique utilizing hierarchical principl 
is found in the use of a Programmed learning instrument, in which acquisition © 
a higher order 


skill is contingent upon acquisition of a lower order skill (i-¢+ 
similar to shaping in the Operant model) 
The operant model stresses the 


havior, notwithstanding an individ 
1969), Operant conditioning focu 
that response rate is a function o 
of course means that the rate can 
teaching-learning context, contin 
acterized by an occasion upon wl 
itself, and the consequences of t 
of consequence, 


environment as the major determinant of be- 
ual’s contribution to the interaction (Skinner, 
ses on response rate or frequency and a 
f a specific reinforcement contingency, whic 

be modified by altering contingencies. Within a 
gencies of reinforcement are construed as char 
hich behavior is emitted, the observed behavior 
he behavior. A reinforcement is a specific tyP® 
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The technique to effect change involves identification of the target behavior 
to be conditioned and specification of the rate at which this particular behavior 
t; that is, in establishing a baseline fre- 


has been emitted prior to the experimen 
or money must be 


quency. Then a reinforcer, such as positive feedback, praise, 
specified for the specific target behavior. This operation can be particularly 
problematic, since reinforcers may or may not have wide applicability, especially 
in the aged. Getting the reinforcer is then made contingent upon emitting the 


desired or appropriate behavior, which in turn comes under the control of the re- 
inforcer and of the reinforcement contingency itself, which is further defined by 
As I stated earlier, 


the schedule under which the reinforcer is made available. 
there is a virtual infinity of scheduling combinations. The effect is that the be- 
havior reinforced is observed to occur more frequently. Moreover, the effects of 
increased behavior generalize to similar environmental situations. 

The operant model focuses on current environmental contingencies in the 
modification and maintenance of behavior, although the model recognizes the 


role of an individual’s reinforcement history. Emphasis is simply placed on the 
cedent conditions which will be most signi- 


independent of historical events 
t of environment on the el- 


immediate environment and the ante 
ficant in controlling (and predicting) behavior, 
Presumably related to the target behavior. The impac 
derly was amply discussed in Chapter 1. 


Higher Order Skills 


Wetherick (1966) and Arenberg (1968) improved the performance of the 


elderly through a reduction in task demands; however, a number of other investi- 
Bators have observed performance i rough direct intervention strate- 
gies, utilizing cumulative learning and operant conditioning ge pi 
junction with training procedures (Crovitz, 1966; Denney, 1974; an À 
Sterns, Smith, & Sanders, 1975; Hornblum & Overton, 1976; Sander San a 
Mayes, & Sielski, 1976). These investigators suggest that the difficu ea 
tered by the elderly in tasks involving higher mental operations re awe 
related to non-neural (fixed) factors, such as limited background o educa! 
and cultural experiences, along with present environmental H P 
Denney (1974) found that a group of elderly subjects eee ra eu 
cling strategy utilized to enhance similarity groupin’ o esa 
rather than classify them by the less efficient design grouping. nig 
(1974) suggests that use of self-instructional strategies to compensate g 
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(1976) utilized verbal feedback contingencies to induce significant improvement 
in area and volume conservation tasks and suggested that the feedback, in addi- 
tion to simply reinforcing specific responses, activated competence based “aa 
gies already present in the older person’s repertoire. Sanders et al. (1976) me 
training procedures derived from cumulative learning and operant principles an 
demonstrated performance increments in conjunctive concept identification. 

Paralleling the thrust of the foregoing studies, Sanders et al. (1975) demon- 
strated that the performance of subjects with a mean age of 71 on concept iden- 
tification tasks was significantly improved through special training procedures 
which included principles of the operant model in conjunction with a programmed 
learning sequence comparable to operant shaping. These investigators suggested 
that the observed performance increments are largely a function of the training 
procedure itself, such as the sequencing of tasks, which resulted in the develop- 
ment of generalizable solution strategies. They also pointed out that subjects 
who participated in the reinforced training procedures expressed “feelings of 
intrinsic reinforcement and increased self-confidence because of the frequent 
successes they achieved during training [p. 828],” all of which is related to per- 
formance increments. The data of this study can be interpreted as strong support 
for the use of programmed learning techniques in the training of older persons. 
Extending the interpretations of these data further, Sanders et al. (1976) suggest 
that for highly complex cognitive tasks that require, for example, strong infer- 
ence, the older adults’ self-generated solution strategies may not be sufficient, 
and, therefore, training in task-specific strategies may be necessary. 

In short, these studies more than adequately demonstrate that if the reported 
cognitive decline is viewed as a function of performance variables and not as an 
irreversible deficit linked to biological mechanisms, then modification of age dif- 
ferences can be effected through training in the skills demanded by the tasks. 
When external aids such as instructions for self-pacing, unrestricted time limits, 
and mediational devices are provided and when prior rehearsal of task demands 
are encouraged, significant increments in performance are observed. Moreover: 
since the effects of the training and intervention procedures are qualifiably gen- 


eralizable, it would appear that higher order mental operations are under the 
control of environmental contingencies and consequences. 


Other Factors Influencing Performance 


LaBouvie-Vief, Hoyer, Baltes, and Baltes (1974), Schultz and Hoyer (1976), 
and LaBouvie-Vief (1976) have taken a strong position against the stability 
model of aging (such as that implied in the fluid-crystallized notion of intelli- 
which posits that intellectual functioning is an immutable consequence 
of biological aging, which in turn is rel 
deficits are not modifiable 


gence), 


ated to a widely held view that cognitive 
» in any substantive sense, through manipulative-inte™ 
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vention procedures. These investigators are not rejecting the evidence of intellec- 
tual decline in the advanced years: instead, they argue for plasticity in cognitive 
performance, pointing to environmental-situational factors as the basis for 
change. For the analysis of age related behavior they propose an operant frame 
of reference in which intellectual performance is linked to operant response sys- 
tems that are under the control of environmental contingencies. 


Response Speed 


In standard behavioral terminology, Hoyer, LaBouvie, and Baltes (1973) se- 
lected response speed as the target behavior of their study. Contrary to the 
assumption that speed of response deficits in the aged are a function of central 
nervous system changes, reflecting loss of brain cells, for example (Birren, 1959, 
1964; Welford, 1965), these investigators hypothesized that speed of response 
decrements observed in the elderly are a function of inadequate, differential 
Practice and schedules of reinforcement found in their environment. In this 
study, 32 female subjects of mean age 70 were first pretested on 11 cognitive 
and speed factors and were then divided into control, nonreinforced (no feed- 
back), and reinforced practice (positive reinforcement in the form of a light, 
coming on when they worked faster than baseline time, and 5¢ each time the 
light flashed) groups. The training of speed involved three tasks called cancella- 
tion, in which subjects were instructed to cancel out all a’s in letter strings; 
marking, in which subjects transferred symbols from one sheet to an appropriate 
Space on another sheet: and writing, in which subjects copied four letter words. 

Results indicate that the performance of the reinforced group was superior to 
that of the nonreinforced practice group. Another aspect of this pretest-posttest 
study was to determine if the performance increments (ie., the increased speed) 
would transfer to performance on cognitive and perceptual speed tests. No sig- 
Nificant differences were found here. The authors interpreted this as most likely 
related to insufficient training time and not enough training tasks. High retest 
eas were taken as evidence that the elderly simply lack exposure to testing con- 

es relative to younger persons. = Soe 
ite ae urge the use of the operant mo in i reo a 
optimis, astet ii the aged, which for one thing wou k ee 
m regarding the nature of age related changes and potential. In a la 
wady, Bellucci and Hoyer (1975) demonstrated performance increments in 
response speed, self-reinforcement, and enhanced self-evaluation as a function of 
i "oneöniingent feedback (that could conceivably be wie to the aon 
anxiety produced by learning task situations). Baltes and Barton ( ) 


të Sect 
N Port that cognitive feedback and token reinforcement are related to significant 
creases in re lligence test perfor- 


m sponse speed: however, transfer effects to inte 


ance Were negligible. 
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Cognitive Strategy 


Viewing intellectual performance decrements in the aged as a Ppa? 
vironmental-experiential factors rather than of biological ones, LaBouvie-Vie 
and Gonda (1976) conducted a study in which elderly subjects received mino 
in inductive reasoning (a skill which is closely related to the operations of flai 
intelligence) problems. Specifically, the training was directed toward pets 
the elderly’s self-instructional strategies, which have been characterized as ineffi 
cient. 

Results indicate both performance increments and transfer, which were ob- 
served to hold for approximately 2 weeks (which is not to imply that the effects 
were not sustained longer than 2 weeks). The authors point out that the pres: 
ence of any training effects can be interpreted as compelling evidence for plasti- 
city in adult intelligence and against the notion of an irreversible deficit. 


Cautiousness 


That cautiousness and conservatism are concomitants of the aging process ‘has 
been reported in the literature a number of times (Kuhlen, 1959; Botvinik 
1966), along with the suggestion that age differences are a partial function © 
this construct in the performance of verbal learning tasks (Eisdorfer, 1965) and 
memory tasks (Eysenck, 1975). Recently, however, 


investigators have taken that 
assumption to task by demonstratin 


g that age differences in risk taking berera 
are modifiable through manipulative strategies related to task variables (Birkhil 
& Schaie, 1975; Okun & DiVesta, 1976; Okun, 1976; Okun & Elias, 1977): 
There are a variety of theoretical frameworks of which the reader is encouraged 
to read that describe the nature of cautiousness (Okun, 1976) and the relation- 
ship of rigidity to cautiousness (Botwinick, 1973) 

Okun and Elias (1977) 
tious than their younger c 
conjunction with a monet 
with the size of the risk. 
to payoff contingencies. 
ed the subj 
been other 


demonstrated that older subjects are not more a 
Ounterparts when degree of risk taking was varied m 
ary payoff, that is, when the size of the payoff varied 
Results indicate that risk taking is significantly related 
The monetary incentive conceivably could have affect- 
ects’ motivation in the sense that interest in the task, which may have 
wise unimportant, was increased (I discussed this somewhat ambig- 
uous relationship within a verbal learning context in Chapter 2). Moreover, the 
incentive may have served to channel attention to the task; however, the differ- 
ential effects of attention shifts related to the probability of getting a reward of, 


in this instance, to risk taking (i.e., to Probability of success) seem to be hope- 
lessly confounded. 


In any case, Birkhill and Schaie 
crease their risk taking behavior on co 
conditions. Specifically, 


(1975) indicate that older subjects will a 
gnitive measures under differential incentive 
they found that subjects under low risk conditions 
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realized performance increments on intelligence measures when they had the op- 
tion of responding or not responding to test items (I should point out that many 
of the studies reporting age differences in cautiousness used the choice dilemma 
instrument as the measuring tool). 


Summary and Evaluation 


i would appear paramount in our interpretations of data derived from adult 
testing studies that we recognize state variables (in spite of their highly inferen- 
tial nature) as contributing an unspecified portion of the variance in perfor- 
mance scores on tasks which presumably measure cognitive skills. These variables 
include such things as the testee’s attitude toward being tested; that is, perfor- 
mance emitted by a volunteer should differ from that of one who served as a 
subject in a research project conducted at an institution, partially because of 
Predisposition and not ability. Undoubtedly, motivational variables of an infinite 
variety serve as determinants in all kinds of behavior. Anxiety, for example, is a 
manipulable variable, the reduction of which leads to performance increments in 
both young and old. 

Cautiousness and forms of rigidity (however defined) would seem better con- 
eeN as having experiential bases, subject to manipulation and modifica- 

on, 
elligence tests, the question of rele- 
ling blocks under timed conditions 
levant to intelligent or otherwise 


In all of our learning-performance or int 
vance is pervasive. Sorting cards and assemb 
might be construed, by the older person, as irre 
adaptive behavior. 
eo whether or not it is viewed as ability extraneous, 1s 

ng the performance of older persons (or young persons 1n p 
example), 

Finally, health status takes on singular importance when the performance of 
— subjects in relatively poor health is compared to that of younger age 
dee. or like age groups who are in relatively better health. No doubt some 
Ni nes do not perceive and retrieve informational stimuli to their poten- 
kas igen because of central nervous system dysfunctions and not because 
Rates n other words, it appears highly probable that performance decrements 

ed as due to age were a function of physiological inefficiencies. 


is a critical variable 
ower tests, for 


c 
ONCLUDING REMARKS 


E have examined both the evidence in support of the plasticity of intelli- 
i T in adulthood and the evidence pointing to universal, systematic decrement 
e later years. Variance in intellectual performance has on the one hand been 
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accounted for by biological-maturational factors and on the other by environ- 
mental contingencies. The limitations associated with the major approaches to 
the investigation of aging and intelligence lead one to believe that the enormous 
complexities involved in age related interactions are hopelessly confounded. 
However, I would simply urge educational gerontologists to direct (or shift) their 
research priorites to environmental factors which lend themselves to manipula- 
tion, through some intervention strategy, for example. I suggest this simply be- 
cause of the evidence pointing to experiential-situational variables as determi- 
nants of the elderly’s difficulties in expressing performance on cognitive skill 
tasks; that is, age differences are observed to decrease when time restrictions are 
eliminated and when mediational instructions and reinforcement contingencies 
are provided. l 
It is generally agreed that the characteristic environment of the elderly is vir- 
tually void of intellectual stimulation. It would seem that both formal and infor- 
mal educational programs are viable targets for future research designs, since 


there is little doubt that the elderly profit from the kinds of experience provided 
through these media. 
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In preceding chapters, I discussed the evidence reported by a number of 
investigators to the effect that when such factors as speed (interpreted by some 
as nonintellectual) and anxiety are controlled, significant decreases in learning 
performance decrements are observed. And although their performance did not 
match the standard of those younger, significant performance increments are 
observed (which is not to suggest that the elderly cannot learn as well as the 
younger, since some studies show that individual differences are great and that 
some elderly outperform their younger counterparts in a wide variety of tasks, 
which implicitly suggests that others, those who accept “decline,” for example, 
are also capable of similar performance given the impetus and opportunity). Per- 
haps now we have arrived at the point where principle might be related to prac- 
tice. 


ADULT EDUCATION 


Continuing education is a viable intervention strategy structured, in formal 
and informal ways, for both the prevention of imminent obsolescence and the 
enhancement of a storehouse of knowledge. This particular medium has been 
part of our sociocultural environment for many years and most likely will take 
on a more prominent stature in years to come, for a wide variety of reasons. 

Given the evidence that older people have the ability to exercise cognitive 
skills throughout their lifetimes, all things being equal, it falls on the educator 
(defined in the broadest sense to include all those who would impart or other- 
wise explain information) to provide Opportunities to close the gap in knowl- 
edge among and within generations, a situation which has been brought about by 
rapid technological revolution. This can be effected through well-designed edu- 
cational programs administered through an adult education unit or any other 
teaching agency. 


Role of Adult Education 


The general goals of adult education can be summarized thusly: to make 
available opportunities for occupational, personal, and social competence, civil 
commitment, and self-fulfillment (Liveright, 1968). These ends are comprehen- 
sive indeed; however, the problem is found in their implementation (Peterson, 
1977), since participation (which is less than desirable in general) in the activi- 
ties leading to the satisfaction of these goals is restricted to a somewhat select 
group and not to a broadly based group as intended. Throughout this chapter ! 
shall discuss the dynamics of this situation that are related to the elderly’s needs, 
interests, and attitudes. 
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That continuing education is a necessity for successful adaptation has been es- 
tablished, and now the problem becomes one of the structure of adult education 
required to meet the needs of its clientele. 

Peterson (1977) submits that a major reason for lack of participation by older 
persons in continuing education activities is that programs or courses have not 
been specifically designed for them. In particular, their needs have not been con- 
sidered adequately. New programs or courses dealing with problem solving situ- 
ations on the one hand to liberal arts courses on the other hand must be offered. 
In addition, courses which prepare the older learner for effective participation in 
civic or political activities in the community must be programmed for them. 

Peterson also suggests that more adult educators and planners must recognize 
that older persons learn new concepts, etc. well into their 60s and 70s and 
should design coursework and activities accordingly. These designs should incor- 
Porate adequate lighting, audiovisual materials, and environmental settings which 
take into account the sensory, cognitive, and physical limitations of an older 
group of learners (Schaie, 1974: Schonfield, 1974). 


Tasks of Adulthood 


Havighurst (1972) defines the developmental tasks of life as those things an 
individual must learn in order to adapt to environmental situations so that one 
realizes a measure of happiness. These tasks manifest themselves at certain peri- 
ods throughout one’s lifetime, the successful accomplishing of which is related 
to happiness, Failure to learn a task inhibits one’s progress toward succeeding 
tasks and is related to one’s unhappiness. He has delineated three stages of adult- 
hood, from which adult educators can design learning programs or experiences. 

In general, the stages and accompanying representative tasks are: 


Early adulthood, in which one goes through the process of selecting a mate (if 
one chooses to get married) so that a domestic condition can be initiated and 
maintained. It is also the period of progressing through the exigencies of the 
occupational-professional hierarchical framework. 

Middle age, in which one attempts to achieve a sense of social responsibility 
while at the same time guiding children (if any) to the same acceptance of re- 
sponsibility. In addition, one is adapting to the biological-physiological changes 
concomitant with the middle years. 

Late adulthood (beyond age fifty), in which one is adapting to retirement 
and, possibly, to an increase in health problems. 


It would seem apparent that one’s socioeconomic status is directly related to 
the kinds of tasks that dominate one’s condition. For example, those who are 
concerned mainly with survival (in the literal sense) most certainly would be 
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confronted with different (qualitatively and quantitatively) tasks than someone 
from the privileged upper class. 

In any case, Havighurst (1976) draws a distinction between the instrumental 
and expressive aspects of education, which are related to the satisfaction of these 
task demands. As the terms imply, the former refers to the kind of learning 
which is instrumental in the performance of a specific behavior such as learning 
to keep accounts. The latter refers to learning for the sake of learning or for the 
intrinsic reward of studying whatever one is studying. Obviously, the two aspects 
are complementary and are not mutually exclusive. Havighurst suggests that 
both forms of education are requisite to successful adaptation to every stage of 
the life cycle, with its needs and demands varying at each phase. 

Although our interest lies mainly with the older learner in the later years, it 
appears useful to conceptualize one aspect of the learning process as lying along 
a continuum from childhood through the later years in a sort of interlocking 
form. Havighurst’s categories of developmental tasks lend themselves well to this 
frame of reference, since competence in later tasks is construed to be a function 
of competence in earlier tasks (one could also express this notion in terms of an- 
tecedent-consequence conditions). 

Roles and expectations are observed to change throughout the life-span, and 
educational programs can be designed to assist people in their interpretation and 
implementation of these changing personal and social roles, according to Havig- 
hurst (1976). For example, the instrumental aspect of education can satisfy the 
following tasks of adulthood: preparation for some profession or occupation; 
increasing one’s competence in an occupation; rearing a family to mutual satis- 
faction; accepting civic and social responsibilities; and adapting to biological 
changes. Thus, successful adaptation is construed to be contingent upon some 
sort of continuing education throughout the cycles related to these tasks. 

Houle (1974) defines four age periods for which viable adult education pro- 
grams could be designed: (a) 20-35, during which the individual is concerned 
with civic, social, domestic, and employment roles, in which priorities are estab- 
lished and stabilized toward the end of the period; (b) 35-55, when one is con- 
cerned with the more profound implications of existence and is examining more 
thoroughly personal and/or social goals; (c) 55-75, when plans for the later years 
are being initiated and in which new strategies for successful adaptation are being 
formulated; and (d) 75+, when the individual is concerned with living in a digni- 
fied, fulfilled manner, all things being equal. 

Obviously, there is some overlap from one period to the next, since there are 
wide individual differences along a wide range of conditions, such as health and 
financial status. Doubtless, continuing education has the resources to provide the 
specific input for a specific aspect of a period depending, to a large extent, on 
the ingenuity and resources of the adult educator. 
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Educational Technology 


Recent progress in instrumental technology, such as television, radio, film, 
audiovisual tapes, and computers will not only reduce the cost of instruotion but 
will also reach large numbers of learners, thereby satisfying some of the needs of 
life-span education. 

Experimental research on the effectiveness of modern technology in adult 
learning is indeed lacking. However, Lumsden (1975) suggests that the evidence 
for its effectiveness, as compared to traditional methods of instruction, is equiv- 
ocal. He reports positive results from the use of programmed materials in the 
teaching of safety techniques to adults with less than 8 years of formal educa- 
tion. In a study using computer assisted instruction with undereducated adults 
under varying reinforcement conditions, Lumsden reports that supranormal re- 
inforcement (i.e., reinforcement beyond the knowledge of results) is not related 
to significant increases in the amount learned. 

In another experiment on the effectiveness of modern technology with adults, 
he reports on multimodal methods of instruction. Lumsden and associates hypo- 
thesized that material presented via the audio and visual modalities would not be 
as effective as that presented over only the visual mode. Again, undereducated 
adults served as participants. Results failed to support the hypothesis, since the 
difference in performance did not reach statistical significance. Lumsden inter- 
prets these findings, along with the results on computer assisted instruction, to 
mean that, until further research has been conducted, the benefits in learning 
derived from these devices cannot be said to justify their enormous cost. Lums- 
den aptly points out that the limits of automated kinds of instruction are simply 
unknown. 

Although it has been established, to some extent, that programmed forms of 
instruction lead to the learning of facts, technical terminology, and other relative- 
ly simple materials, whether or not these forms lead to the learning of concep- 
tual or other complex cognitive skills has not been established (Lumsden, 1975). 
Of course, the real question relates to the broad role of adult education. If, on 
the one hand, its major intent is to help the older learner adapt under survival 
contingencies, then some form of programmed learning would appear more than 
adequate. If, on the other hand, the major intent is to focus on the older learners’ 
feelings of worth through philosophical analysis, then some form of multifaceted 
human interaction, not provided by even the most sophisticated technology, is 
requisite. It takes more than an adult education unit to deliver both. Obviously, 
I am referring to the older learner, not the younger adult of recent post high 
school years who is attending adult education classes to earn a degree. 

Winn, Elias, and Marshall (1976) point out that teaching machines require 
rapid alternation (as in the anticipation method) between storage. and retrieval 
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processes in memory, which is less efficient than the study-test method. In addi- 
tion, these investigators suggest that, since older learners need to process more 
of a stimulus in order to derive sufficient meaning and are subject to interference 
from competing associations, programs should emphasize overlearning of con- 
cepts while at the same time underscoring differences prior to similarities. 

Whatever the form, we have seen from previous chapters that older learners in 
general need assistance in organizing information for learning and recall. One 
successful method to accomplish this is through instructions on how to orga- 
nize material. In addition, I discussed the role of mediators and mnemonic de- 
vices (not often used by the older learner) in forming associations or links be- 
tween informational materials, leading to performance increments. Again, in- 
structions on how to form mental pictures or images is most effective. 

In view of the sensory problems concomitant with aging, learning materials 
should be presented in bold type, programmed material should have increased re- 
dundancy, and computer assisted instruction should be geared to the slower re- 
sponse rate of the elderly. 

I should like to make some additional suggestions for enhancing the learning 
performance of older adults, all of which are derived from the research findings 
discussed throughout the book: 


1. Design learning conditions which incorporate the use of the elderly’s long 
history of experience, so that novel material can be related to old to result 
in organization, leading in turn to better understanding, 

2. Proceed from simple tasks, or those that are otherwise familiar, to more 
complex tasks, always allowing sufficient time for older learners to process 
input and emit output. (In this connection, the pacing of tasks should be 
related to reaction time.) Allow self-pacing for best performance. 

3. Arrange conditions so that attention is focused and maintained on a single, 
well-defined bit of information, in view of the increased susceptibility with 
age to distraction by irrelevant activities and material. 

4. Emphasize learning tasks that require abilities which are more resistant tO 
decline, such as verbal abilities, and de-emphasize tasks that require highly 
abstract processing (unless of course the program includes specific training 
in the use of higher order skills). 

5. Stimulus materials should have distinguishing characteristics (¢.g-> bold 
type, large print) to help the older adult to discriminate between stimuli 
that are similar. 

6. Finally, as suggested by Gournard and Hulicka (1977), alight atmosphere» 
or even one approaching levity, should be maintained in order to reduce 
tension, the benefits of the reduction of which are clear. 
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Life-Span Education 


Rapidly changing cultural contingencies (including technological advances), 
increased survival rates, and increased leisure time represent the bases upon 
which the need for lifelong learning rests. The basic principle here is that educa- 
tion should be construed as a process beginning at an early age and continuing 
throughout one’s life. This concept goes beyond informal education, where one 
profits from experience and “living,” to incorporate formalized, structured pro- 
grams carried on in an academic manner but not necessarily in a school setting 
and designed specifically to meet the needs and interests of particular groups of 
people. 

Intellectual development is conceptualized as lying along a continuum, all 
parts of which, at any given time, are inextricably linked. The proponents of 
this concept view learning as occurring in other places besides a school classroom, 
such as libraries, museums, and other similar agencies. The emphasis is placed on 
total growth through a wide variety of media such as peer groups, family, and a 
range of contact groups, all of whom are involved in the environmental contin- 
gencies which are interacting to shape the individual. In short, a major assump- 
tion under which the concept operates is that one’s intellectual skills are poten- 
tially functional over a lifetime and not simply restricted to the early formal 
schooling years. 

Moreover, rapid change characterizes the current (and projected) human con- 
dition, which demands some sort of educational structure to aid people of all 
ages in an extraordinarily complex adaptation process. Thus, a major purpose of 
life-span education is to increase the probability of successful adaptation by pro- 
viding the resources necessary for the retooling of both intellectual and coping 
skills through the process of learning. 

Cropley (1976) reports that a curriculum for the older learner should include 
opportunities for one to indulge one’s curiosity and to have the opportunity to 
be creative. In addition, the evaluation of one’s output should be relative to pro- 
gress from a specific starting point and not to some arbitrary absolute standard 
relative to other performance groups. A wide range of individual differences in 
talent would then be recognized. Along similar lines, Schaie (1974) suggests that 
“Head Start” kinds of programs should be initiated for the older learner so that 
they could become more aware of what is happening around them or otherwise 
have the opportunity to upgrade employment and sociocultural skills. Schaie 
would have a compulsory education structure similar to that of the early years; 
however, he would prefer a system of voluntary attendance (which would be sus- 
tained through adequate reward contingencies). 

Birren and Woodruff (1973) submit a comprehensive proposal for educational 
intervention throughout the life-span designed particularly for the older learner 
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over 65 but not excluding the younger (aged 45) adult. They submit that, since 
adults are getting more education through the years, they will likely sustain a 
marked interest in continued learning beyond the leisure-type course. They 
point out that new instructional devices and programs will demand a definitive 
coalition between psychologists and educators, who should design and imple- 
ment teaching-learning strategies around the interests of learners in lieu of speci- 
fic age groups. 

Since the role of women is changing for a variety of reasons, one of which is 
that their educational level is increasing substantially, which modifies their role 
from that of a homemaker to a more visible contributor to society, educational 
programs will be required to meet their additional needs for expression. In short, 
education should take the major initiative in constructing environments through 
which people are helped with developmental tasks throughout the span of life. 


Intervention 


Intervention strategies of a programmed nature have change as the focal point, 
whether it is change for the purpose of alleviation or prevention of behavioral 
deficits or for the enrichment of existing repertoires. Recently, a number of in- 
vestigators have eschewed the descriptive approach to aging phenomena in favor 
of a more definitive, behavioral approach, both in the conceptualization of the 
aging process and in the modification, through the manipulation of environmen- 
tal contingencies, of presumed age related behaviors (Baltes, 1973). Our interest 
is with education as a general intervention approach which includes a range of 
articular strategies, such as operant conditioning for one, designed not only to 
nodify cognitive deficiencies but also, and perhaps more importantly, to pre- 
vent potential deficits and to enrich one’s current storehouse of experience. One 
should recognize, of course, that there is ever present the ethical (i.e., means 
versus ends) issue of behavior modification, since these phenomena are decided 
ipon by groups (controllers) who are defined by idiosyncratic value systems. 
Historically, we have placed a high value on cognitive functions, and therefore 
one can easily justify the modification through intervention of any one of a 
1umber of specific skills subsumed under “cognition.” 

The question arises, however, as to whether other target behaviors, such as 
-ompassion or general happiness, might be emphasized in addition (Looft, 1973): 
„ooft suggests that energy should be channeled into the affective domain (with 
n emphasis on prevention of the hopeless-helpless syndrome) in order to select 
arget behavior for modification through, for example, educational curricula. 

Looft would have an age integrated society in which people would not be 
‘ategorized according to age, race, or social class, but would instead be character- 
zed by seemingly diverse value systems and expectations. He argues that the 
egative effects of our age stratification culture are more pronounced among 
he aged and that therefore intervention programs should attempt to neutralize 
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the barriers between age cohorts. A specific plan would be to move the elderly 
back into a home setting environment where they would interact with family 
members of varied ages or with a family surrogate. The point of this strategy is 
somewhat obvious, in that an institution is relatively devoid of the kind of stim- 
ulation required to maintain cognitive and affective functions at or near their 
capacity. For those who cannot return to a home setting, the institutional en- 
vironment should be arranged so that all ages interact in order that the many 
benefits, the “sense of community,” for example, would be realized by an other- 
wise socially isolated group (Looft, 1973). 

A striking irony is that our present educational system is structured so that 
step by step, year by year, one’s cognitive behavior is shaped to approximate 
that of the adult. Yet the predicament found in our system of higher education 
in recent times bespeaks of the inadequacy of that age related, hierarchal model, 
as Looft (1973) aptly points out. In its place he would have lifelong education 
that provided affective and intellectual rewards, integrated for content and age, 
so that the goal of becoming a “competitive, achieving adult” would be virtually 
eliminated. 

Looft would have life-span education centers in which young and old would 
interact to their mutual benefit. Additional target persons would be the “opinion 
makers and governors of society” (Looft, 1973), who range in age from the mid- 
dle 40s to the middle 60s and who shape the values and opinions of the culture 
(Kalish, 1969). The end would be to maximize individual potential, with all of 
the implications for expression of diverse talents and interests. 


Andragogy 

Andragogy is taken to mean the art and science of helping the older person 
learn, as contrasted to pedagogy, the art and science of teaching children (Meyer, 
1977). Again, it would appear useful to make such distinctions while at the same 
time bearing in mind the relationship between the effects emanating from both 
Processes, since they lie along a continuum. 

Meyer (1977) published a comparative analysis of the two processes, sum- 


marized as follows: 


Pedagogy assumes a captive audience composed of young, dependent learners 
who are there to receive knowledge, the content of which has been arbitrarily 
nly concerned with preparing them for the future. 
What is important is that the learner absorb a body of knowledge so that addi- 
tional, more complex content can be learned, with little regard to how the indi- 
vidual learner feels about what is being taught. The teacher is defined as an au- 
thority more or less beyond question, so that input into the learning process is 
virtually unidimensional. 

Andragogy, on the other hand, assumes t: 


decided upon by a teacher mai 


hat initially the interest of the adult 
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learner must be stimulated before participation in coursework becomes a reality. 
In this process, the adult learner is viewed as entering any course with a wide 
background of prior learning and experience which can be utilized for mutual 
input to define a condition in which the teacher is basically a guide who also 
benefits from the older learner’s input. The learner has input both in the content 
and in how it will be taught, so that this active involvement leads not only to an 
enhanced self-concept but also to an increase of knowledge, both consequences 
leading to the mutual betterment of the participants. Problem solving and prin- 
ciples are important, and one’s feeling about course content is viewed as the 
basis for retention. 


In short, pedagogy assumes that a student is moving through the process of 
learning phenomena toward maturation, at which point andragogy enters the 
picture and assumes that the learner has already arrived. Andragogy is based on 
assumptions that older learners are more concerned with solutions or approaches 
to immediate, rather than to long range, problems; they enter a learning experi- 
ence with wide, diversified histories, thereby having a particular set to learn; and 
they are, in general, independent and self-directed. 

Meyer (1977) reports that the T-group model provides a viable delivery strat- 
egy for the andragogical approach to adult learning. Some of the advantages are 
that the adult many times feels less anxious when working with a cohort group 
sharing similar interests; the older learners mutually share a variety of experi- 
ences; and traditional lectures, which are oftentimes boring, are supplemented 
by student participation in learning. For example, courses in preretirement train- 
ing have used this model in which groups of adults interact (in an educational 
setting) to provide mutual exchange of information, experience, and feelings 
The results have been entirely favorable in that participants have been observed 
to grow emotionally and intellectually. 


Self-Education 


That education throughout one’s lifetime has become prerequisite to adapta- 
tion beyond minimal levels has been amply demonstrated. The problem now 15 
to implement the goals of education on behalf of the individual (and ultimately; 
of the culture). We have discussed various strategies designed to effect the maxi- 
mization of potential. Cohen (1977) suggests self-education, not so much as an 
alternative approach, but as the sine qua non of any educational system in this 
century of information boom and rapid obsolescence. She submits that change 
must come in an age graded system where the older teach the younger only to pe 
replaced by a younger counterpart, despite the unused potential of the older- 
Cohen argues for an educational community in which there is a reciprocal rela 
tionship between teacher and learner and in which such roles can be exchanged 
on a volitional basis. 


She would have a self-learning milieu, where individual differences are han- 
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dled through individualized instruction and where emphasis is placed on inter- 
changes between young and old. The goals of education would pivot on individ- 
ualized learning environments that could meet the demands of a diversity of 
talents among a teaching-learning population, since our present linear education 
plan is apparently inadequate. 


Perceptual-Humanistic Aspects 


Wass and West (1977) report that the perceptual (phenomenological) theory 
of Combs and Snygg (1959) has direct application to educational programs for 
older learners. This theory posits that essentially all behavior is a function of 
one’s perceptual field, which includes attitudes, needs, and perceptions of experi- 
ence. The dynamic mechanism, upon which the model pivots, is a “self? that is 
defined by idiosyncratic characteristics. Also, the theory encompasses principles 
similar to those of humanistic psychology. Wass and West (1977) submit that 
education for the older learner should provide for individual differences (one’s 
uniqueness) within a humanistic context. Thus, they suggest the perceptual- 


humanistic approach to educational programming for older adults, and, although 
ists in stating that learning is central to 


they are in agreement with the traditional 
dvanced as an alternative to the behav- 


any approach, this humanistic variant is a 
ioristic model, since it purports to go beyond the learning variables to include re- 
cognition of the personal meanings associated with experiencing events. 

In short, educational programs generated from within the perceptual-human- 
istic frame of reference would be characterized by the following guidelines (in 
summary form): (a) Emphasis would be on the meaning (rather than the behav- 
ior) derived from subjective experiences, which are interpreted through internal 
mechanisms and which in turn are expressed as feelings, attitudes, and beliefs; 
(b) Individual learners would have the responsibility of discovering personal 
meaning through self-directed effort; (c) The concept of self would be defined as 
having worth; and, finally, (d) Programs would satisfy the needs of a wide variety 
of clientele complemented by a range of experiential backgrounds; that is, these 


programs would be flexible and personalized. 


Value Tendencies 

y March, Hooper, and Baum (1977) 
on the part of elderly persons in 
hese groups equated living with 


Earlier we discussed the study conducted b 
in which they found less than positive interest 
Participating in formal educational programs. T! 
learning. 


Not unrelated is a study conducted by Daniel, Templin, and Shearon (1977) 


to determine value orientations toward education. They administered a question- 
naire to 10,000+ community college students, 311 of whom were aged 60 or 
y their reasons for continuing their educa- 


Over. Participants were asked to specify 
tion. The results indicate that the aged 60+ respondents are oriented toward 
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sociocultural and improvement learning dimensions; for example, to make a 
contribution to society and to learn new things, respectively. 

Although this study tells us what apparently motivated these older persons to 
continue their education, the conclusions are generalizable only to those persons 
attending and not to the majority of elderly persons, who are not attending. At 
any rate, the investigators urge educators of adults to recognize such factors in 
attendance and to design appropriate programs, since the programs available and 
their physical setting are significant variables in attracting older learners. 


Creativity 


Creativity is usually defined as a cognitive process out of which one produces 
a work that is novel or significant or both, and which is otherwise judged to be a 
marked contribution to a particular segment of the culture or to the whole of 
society itself. The notion involves the discovery of something original or the elu- 
cidation of some unsolved problem, such as the breaking down of the DNA/RNA 
code. As an intellectual process, we are faced again with the problem of how it is 
measured and what the qualitative and quantitative criteria are. Similar to the 
study of intelligence, the stability of creativity is related to one’s definition of 
the concept. 

Kogan (1973) suggests three approaches (sometimes also referred to as ‘“‘diver- 
gent thinking” [Guilford, 1967] approaches) to the study of creativity. One is 
seen to take a different, new approach to solving a problem or answering a query 
through emphasis either on the product, the personality, or the process. It woul 
appear more useful for our purposes to limit our discussion to the product ap- 
proach and to the role of the educators of adults in encouraging creative output 
and achievement over the life-span, 

An early study of Lehman (1953) indicated that chemists and mathematicians 
reached their peak in creative contributions between the ages of 25 and 30, 
whereas the quality of contributions peaked out for philosophers between the 
ages of 35 and 40 and for authors before age 45. A general conclusion was that 
creativity peaks in the thirties and gradually declines over the life-span and that 
the quality of contributions declined earlier than the quantity. In later studies 
Lehman (1962, 1966) suggests that the observed decline was not a function of 
intellectual degeneration but rather was more closely related to societal role ex- 
pectations and attitudes. More importantly, he interpreted the results to indicate 
that wide individual differences in the literature and the science areas demon- 
strate that creative potential is not restricted by age itself. 

Dennis (1956, 1966) suggested that the Lehman studies were limited for 4 
variety of reasons, the major one being that they compared contributions of men 
of different longevity, thereby biasing the results; that is, work completed by 
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some people before their early deaths was compared with that of people who 
had longer working periods in which to make contributions. 

Dennis (1966) conducted a study of the creative contributions of long-lived 
persons and reported results contrary to those of Lehman. He found peaks in 
productivity throughout the later years. His study was based on quantity rather 
than on quality as were the Lehman studies, which may account for the differ- 
ences between their results; however, it would appear that there is the additional 
confounding factor of judging what is meant by “quality,” despite the fact that 
objectivity and subjectivity enter into both quantity and quality observations. 

; In any case, it would behoove the educator of adults to conceptualize creativ- 
ity as having no age limit and as to be expected in some form throughout the 
later years. In order to foster creativity in the classroom, Stein (1974) would 
have teachers and administrative staff members working together in the plan- 
ning and implementation both of course content and of delivery method, thus 
assuming that older people can learn new things and can approach problems in 
eed ways if given the encouragement and the opportunity. Creative adult edu- 
cation would include a wide range of courses in aesthetics and art in order to 
meet the varying needs of a wide range of individuals. Content would have an 
emphasis on divergent ways to solve problems, on new forms of literature, and 


on different cultures. 

The delivery model for creative kinds 
RG in which divergent thinking and expression un 
ditions is encouraged, in lieu of the convergent (one correct answer) type. A 
problem here, of course, is that the present generation of older teachers were 
trained under convergent conditions and would therefore require some form of 
he teaching-learning process (Alpaugh, 
on novelty of response for certain ma- 
or usability, which could be effected 


of output would include an environ- 
der relative non-failure con- 


encouragement to try new approaches to t 
Renner, & Birren, 1976). Focus would be 
terials rather than on its “correctness” 
through teacher instructions. 


As Alpaugh et al. (1976) point out, although definitive information is lack- 


ing about the creative process itself, educators can stimulate it in older learn- 
ers and, indeed, have the responsibility to encourage “novel manipulations of 
previously learned material and different ways of perceiving the environment 


[p. 37].” 


NEEDS AND INTERESTS 
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would appear that motivation to develop further is somewhat lacking. Webber 
(1963) suggests that lack of participation in continuing education activities 
could be a function of society’s role expectations, since the elderly have most 
restricted roles in a capitalistic, technologically oriented system. In addition, the 
ostensible lack of participation and interest could be related to their needs not 
having been satisfied, since the physical settings, etc. are more often than not 
inadequate. 


Developmental factors 


Wasserman (1976) reports low interest among the elderly aged 65 and over in 
adult education; however, the interest level of persons aged 55-64 was relatively 
high, and therefore he suggests that future planning, in preretirement training, 
for example, should be directed towards this age group. Arling (1977) points out 
a sampling bias in Wasserman’s study, since low socioeconomic status subjects 
were used. Arling argues that persons of higher income and better educational 
background tend to avail themselves more of educational opportunities than do 
persons of lower status. More importantly, perhaps, Wasserman suggested that 
the results were a function of chronological age but fails to point out that other 
factors such as health and educational level also influence interest (Arling, 
1977). 

Havighurst (1972) submits that learning is essential over the life-span in order 
to satisfy needs that fluctuate with specific, changing developmental tasks and 
that these needs should be met through the medium of continuing education, 
which he describes as consisting of instrumental and expressive components (Ha- 
vighurst, 1976). Instrumental learning refers to those activities through which 
one learns to adapt to changing conditions or otherwise learns some new skill 
instrumental in some sort of achievement, Expressive learning refers to activities 
leading to personal life satisfaction and self-expression. As indicated earlier, the 
aspects are complementary. 

Hiemstra (1976) conducted a study to determine adult interest in these tw° 
types of learning and found that subjects aged 55 and over express significant 
preference for instrumental learning as opposed to expressive, both in course 
choices and in actual learning projects. In addition, this group displays a relative- 
ly wide range of educational interests and have been involved in learning activi- 
ties on a consistent basis. The author suggests that the educators of adults should 
emphasize instrumental learning activities in programming, while at the same 
time making the programs available and attractive so as to encourage actual pat 
ticipation. 

In another study, Hiemstra (1976) found that subjects aged 55 and over and 
of a higher socioeconomic and educational status were involved, to a significant 
degree, in more learning projects than subjects in a lower status group. Howeve™ 
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schools, and the media, all of which is marked by openness and candidness on 
death and dying. Wass (1977), therefore, designed a study in which 171 volunteer 
subjects aged 65+ responded to a 23 item survey questionnaire dealing with vir- 
tually every aspect of the death and dying phenomenon. She then performed a 
comparative analysis of her data with that derived from a similar questionnaire 
given to a significantly younger group by Schneidman (1971), who reported an 
N of 30,000 (which is in itself instructive, since it underscores a need to talk 
about death). 

Results indicate that a significantly higher percentage of the elderly view death 
as a new beginning, as contrasted to the younger group, who construe death as 
the end. The older group were more concerned with the pain potentially con- 
comitant with dying and the grief it would effect in their loved ones than was the 
Schneidman group. When asked how often death enters their thoughts, 22.2% of 
the aged responded “never,” which is curious indeed. Equally interesting is the 
fact that 60.4% expressed pleasure in being alive when they do experience 
thoughts of death, and only 1.7% stated they feared death when they thought of 
their own. In short, there were significant differences in the beliefs toward an 
afterlife and toward last rites, the elderly being more disposed to an earth burial 
with accompanying rituals. 

Wass interprets the data from this study as indicative of the need for contin- 
uing (adult) education to neutralize the reluctance of the general public to talk 
freely with the aged themselves about death. So that the wishes of the elderly 
concerning their own death and burial are consistent with the attitudes of those 
who will deal with the situation (namely, funeral directors), adult educators 
should plan courses or Programs to bridge the gaps that exist here. A significant 
majority of the aged want to be informed of any terminal illness and wish to die 
a natural death, the implications of which for education are clear, since this kind 
of information needs to be disseminated. 

The topical area of death and dying can be delivered through the same variety 
of presentation procedures as any other subject matter; however, Kurlychek 
(1977) points out that, regardless of the technique, “the inescapable fact is that 
attention to death as a subject matter ultimately confronts the individual with 
some dimension of personal death [p. 44].” Death education can be defined as a 
process through which one perceives death as a reality to be integrated into the 
total life cycle (Kurlychek, 1977), as one of a number of organizing principles 
(Feifel, 1959), and as a highly constructive dimension of life (Kubler-Ross: 
1975). 

Death education has a number of Purposes beyond the philosophical, one of 
which is to better prepare individuals for the dying phenomenon, while at the 
same time modifying the degree of fear of death but not eliminating it entirely, 
since some fear is certainly adaptive, the results of which are related to the ulti- 
mate betterment of the culture. Research as to the effectiveness of death educa- 
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mechanisms involved in the formation of attitudes are a critical area of research 
in educational gerontology (Ansello, 1977). That the notion of attitude, defined 
as a stable and lasting predisposition to act in a specific way towards persons, ob- 
jects, or events, is central in social psychology (to which gerontology most cer- 
tainly is linked) has been underscored by Allport (1968). Ivester and King (1977) 
conducted a study in which 439 students with a mean age of fifteen served as 
subjects. Results indicate that the majority of adolescents expressed a positive 
attitude toward old people. Attitude was observed to vary with class and race, 
the middle class showing a more positive attitude than the lower class and whites 
showing more than non-whites. The authors suggest that since the earlier 
studies in the 1950s and 1960s people in general have come to more readily ac- 
cept the elderly, possibly because of more education and because of exposure 
through the media to the conditions of the aged. They urge further study on the 
nature of contact, since the data of this study indicate that frequency of contact 
is not directly related to attitudes toward the elderly, which would appear some- 
what at variance with the notions of Festinger (1964), who suggests that congru- 
ency of attitudes is a function of the extent of exposure between subject-subject 
or subject-object. This assumption may not be valid when applied to the aged, 
since the total context in which they are exposed may be partially negative by 
nature. In any case, the ambiguities here need to be resolved. 


Literature and Students 


Jencks (1972) and Peterson (1975) suggested that prior to one’s entrance into 
formal schooling, one will have learned a variety of attitudes and values toward 
a range of people and things, which will in turn be highly resistant to change Of 
modification. Ansello (1977) conducted a comprehensive review of children’s 
first literature and reports that the older person is usually depicted as being Sre- 
latively unimportant, unexciting, and unimaginative [p. 269]” as opposed o 
being articulate and otherwise independent, thus leading to a stereotype ° 
someone less than exciting and creative. The impact of literature is suggested as a 
powerful factor in the formation of attitudes toward the aged (which may OF 
may not be amenable to modification through intervention strategies, such as 
education). 

Peterson and Eden (1977) reported the results of a content analysis of adoles- 
cent literature which was conducted in order to determine the picture portrayed 
of the older person. Results indicate that although the older person was visible in 
most of the books, he/she was not developed as a main character, which suggests 
that they were assigned something less than a major role in the work. These find- 
ings are consistent with those of Ansello (1977) in that the older person is de- 
picted as being somewhat boring and relatively unimportant. Adolescent litera- 
ture is observed to emphasize the youth culture with its theme of beauty and 
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vigor. These authors suggest that the literature should portray the older person 
in more complex and in patently positive ways. 

From another perspective, Schaie (1973) suggests that intervention strategies 
focus on the young and middle aged in an effort to neutralize the effects of an 
age-graded society, which he views as directly related to current views of aging. 
Perhaps the literature should reflect scenarios of age-integrated interactions in 
which young and old are functioning in reciprocal roles characterized by alterna- 
ting expectations. 

Ideally, substantive changes in the current literature of school age children in 
their formative years would be forthcoming. From a practical standpoint, the 
enormous administrative complexities involved in curricular modification (which 


are preceded by the process of clarification of the ambiguities of the mechanisms 
that changes on a grand scale would be 


used in attitude formation) indicate 
n stereo- 


gradual. Another alternative among many to be used in breaking dow 
types would be to offer courses in gerontology. Seltzer (1977) reports that stu- 
dents completing coursework which stressed the positive or otherwise normal 
aspects of aging expressed a more positive attitude toward the aged than the one 
they Previously held. As part of the course, students worked in the field with the 
aged, which was described as a highly significant experience leading to attitude 
change. In addition, students stated that they were now better equipped to 
adapt to their own eventual aging process. Seltzer points out that the transmis- 
sion of the information about the aged may not be as important as the teacher’s 
own behavior toward aging phenomena. , : 
ts of a course involving 


Gordon and Hallauer (1976) investigated the effec i 
both field and class work on attitudes toward the aged. They report that 3 


i A ‘ -aged 
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of the students. 
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directly involved in the bulk of research and development mae: oes 
Since they have the resources (e.g., delivery systems) to interpret an : ae re 
nformation derived from their studies, some investigators sees sie nd 
With the responsibility to take the major initiative in continuing education al 


Pe 
n lifelong learning programs. 


138 5. Education and the Older Learner 


Role of Higher Education 


Erlich and Erlich (1976) report a four-part frame of reference out of which 
most institutions of higher learning could operate both to meet their responsibi- 
lities to society in general and to meet the needs of an aging population in parti- 
cular. ; 

In summary form, this four-part model suggests the following for institutions 
of higher education: 


1. They should provide learning environments (e.g., new curricula) in which 
persons who are middle-aged or older can begin new careers or otherwise 
broaden their cultural and educational base so that they can continue 
making contributions to society, which in turn satisfies mutual needs. Such 
environments would include the opening of doors to the older learner to 
participate in age-integrated classes or any other alternative combinations 
of teacher-student relationships. 

2. They should provide education about the phenomena of aging to all learn- 
ers throughout the educational system so that both one’s attitude toward 
the aged and aging and one’s adaptive strategies could be favorably af- 
fected. 

3. They should provide continuing education and training for service person- 
nel, both to increase their effectiveness and to encourage, through interdis- 
ciplinary courses and such devices as workshops on the needs of the elder- 
ly, new workers to enter the field. 

4. They should take the initiative in research and development and should 
disseminate new findings through, for example, demonstration, to the set 
vice systems, Research and implementation would involve researchers (who 
could be retired scientists, for example) and service practitioners working 


together in a total cooperative effort within or outside the university SY“ 
tem, 


That the number of persons who participate in continuing education p"°- 
grams is increasing (Havighurst, 1976) and that they learn as well and sometimes 
better than they did in the past (Blau, 1973) is being recognized by the public i" 
general and by the political sector in particular. Mondale (1975), at that time a 
senator, proposed a lifelong-learning bill which would provide a wide range of al- 
ternatives for the older learner who would Participate in an educational program- 
Lifelong learning is defined as programs designed to modify the knowledge 
skills, and attitudes of people who are no longer enrolled in the tradition 
school system. The Commissioner of Education was charged with the co-ordina- 
tion of federal support and with Suggesting alternative ways to finance life-span 
education. Provisions were made for state agencies to assess existing programs, tO 
provide for the training of service practitioners, and to develop curricula and an 


Higher Educati 
ication 139 


entire delivery system model. Recommendations to the White House were to be 
made by January 1, 1978. The passing of a bill with such comprehensive dimen- 
sions would have a wide range of economic, social, and psychological effects. In 
short, existing physical plants that are not being fully utilized could be used by 


older learners, to mutual benefit. 


Undergraduate Training in Aging 


I have already discussed a number of compelling reasons for the study of 


aging. Hulicka and Morganti (1976) strongly urge the expansion of gerontologi- 
cal education at all levels and provide a description of a program in this area, 
Operating out of an undergraduate psychology department within a liberal arts 
Context. The goals of their program, in summary, are to make available a range 
of specialized courses designed to meet a wide variety of individual needs while 
at the same time arousing interest in the study of aging; to be instrumental in the 
Modification of attitudes toward aging and the aged, and to provide participants 
who complete the program’s requirements with the credentials either to begin 
advanced work or to enter the field of gerontology at service levels. These ob- 
Servers suggest that education in gerontology is a social obligation which, if im- 
plemented in new and broader directions, would benefit the field in particular 


and the culture in general. 

: A number of institutions have already implemented structured programs de- 

Signed essentially for the training of graduate students in gerontology. Under- 
e field as a semiprofessional 


graduate programs typically qualify one to enter th 
or in service personnel. However, new and additional programs are sparse, and 


Part of the responsibility to resolve this situation falls on the professor, who 
should arouse interest in the topical area as inducement for students to enter 
Careers in gerontology and should articulate the relationship of the issues involved 
in aging to other academic disciplines. Whitbourne (1977) suggests that educators 
should identify the goals of their students and should incorporate the geronto- 
logical perspective within a course in order to meet the specific needs or goals of 
those enrolled, so that, regardless of long-range goals, the study of aging would be 
related to them either directly or in a tangential sense, but in any case would 
broaden the frame of reference of the enrollee. Obviously, the goals and interests 
of the full-time undergraduate student would differ from those of the continuing 
education student, who is typically older and already gainfully employed in a 


Position or career. 

Whitbourne (1977) suggests that the goals of both the instructor and the i 
ent can be realized through substantive course offerings presented through K 
BESS Or seminars and augmented by some sort of field work or physical contact 
With the elderly themselves, which can be effected through “friendly visiting, ê 
research project in which the elderly serves as subjects, OF through community 
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ervice, in which students would work in a local agency dealing with aging. 

Schonfield and Chatfield (1976) delineate the purposes of an undergraduate 
ourse, “Introduction to Gerontology,” which in the main has the common aims 
hared by most other introductory courses in the social, behavioral, and natural 
ciences that are offered within a liberal arts context—namely, to help students 
hink and write clearly, to review major research studies while at the same time 
aining an understanding of the nature of research design in gerontology through, 
or example, personal encounter with the aged, and to relate the problems of 
ging and the research data to real life situations, all of which has a liberalizing 
ffect on the participants. 

As stated earlier, the field of gerontology involves, at the very minimum, the 
isciplines of biology, sociology, and psychology. Therefore, even at the intro- 
uctory level, courses in aging should probably have a prerequisite of a principles 
ourse in any of the disciplines mentioned. These investigators suggest that at 
resent gerontology should be a speciality area within an academic department, 
uch as psychology, until such time as the field becomes coherent or otherwise 
epresents a unified position. 


Yew Directions 


Knowlton (1977) reports on the work of a network of institutions of higher 
arning that provide, on campus, college level coursework of a short term nature 
r the older learner, called “Elderhostel.” Most of the participants live in col- 
ge dormitories and engage in the typical activities of a full-time student, includ- 
g taking courses from the regular faculty. The “Elderhostel” plan assumes that 
major problem in the aging process is found in the stereotype, held by both 
je elderly themselves and the general public, of the older person as dependent 
id otherwise non-productive. One strategy to neutralize the effects of this co” 
tion (and ultimately to prevent recurrence) is to get them onto a campus a” 
volved in its excitement and its atmosphere of intellectual stimulation. Knowl 
n reports that since its inception in 1975 the program has been judged by pat 
cipants and educators as highly successful. The author reports that this plan's 
ewed as a more attractive form of continuing edycation, since it: (a) provides 
| opportunity for a brief change of environment characterized by a refreshing 
nd of excitement; (b) provides a compacted time span more functional than 
tending class one period per week over several months; and (c) provides regular 
llege courses at relatively low cost, as opposed to courses especially designed 
r the elderly. Knowlton points out that the courses offered met the standards 
‘the typical college course offering, 
ts tradition. 

Some researchers suggest that a substantial number of older persons should be 
couraged to either begin new careers or take up another career so that both 
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vances, to the extent that institutions of learning will have an older constituency 
in the very near future. In addition, a further burden (responsibility) will be 
placed on our educational institutions, since each succeeding generation is be- 
coming more educated and will predictably demand continued education and 
training. 

Compounding this situation is the fact that technological changes increase in- 
formation and skill obsolescence rates both for those presently in the work force 
and for those in retirement. Women have taken on new and additional responsi- 
bilities within the social structure. The elderly (and other subcultures) are intel- 
lectually deprived. All of these factors taken individually and collectively pro- 
vide the appropriate agencies with the basis upon which they can take a life-span 
approach to education. 

I have discussed a variety of intervention strategies throughout the book, one 
of which involves education as a mechanism for change. A major priority is to 
alleviate educational deprivation, a factor which accounts for a substantial por- 
tion of the observed variance in performance parameters. Some investigators sug- 
gest that education focus on or shift to affective experience in lieu of cognitive, 
since the former is more directly related to the adaptive needs of later life. 

Age-integrated training and educational settings have been suggested in order 
to modify negative attitudes and stereotypes held both by the young and by the 
elderly. 

Finally, I am inclined to believe that the operant model provides a highly ef- 
fective overall intervention strategy that lends itself well to immediate inclusion 
in educational programming. I have observed its success in changing performance 
(behavior) in a variety of situations. 

Indeed, the time has come to identify both the antecedent and the conse- 
quent circumstances of behavior found in the external environment, notwith- 
standing the ambiguous and otherwise subtle role the environment has in the 
selection process. Operant behavior (i.e., that which operates to affect circum- 
stances) can be analyzed simply by arranging environmental conditions for 
which identifiable effects (consequences) are contingent. There is little doubt 
that the environment can be manipulated to yield relatively rapid, marked re- 
sults. The assumptions of operant conditioning, of course, make possible the 


conditions for optimism in an otherwise negative situation for the elderly in 
general. 
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